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KWl^x^**«ffPU>tt>(?3&*0Si (MitfO. ljtil. 0. 5,uL 1. 0^1)$ 

« l . h ^--^y r/K?3we*ff* a liricTfEfl-wattfcT **t -mace* fl* ~> fc» . 

[0047] 

^7 : HEWLETT PACKARD 7 6 94 

*-7>i&JK : 1 0 OXlRXf 1 5 0°C 

^yr/Hra^lS! : 6 0* , 
"fyy)V )V-r (nd : imi 

: 1 7 0"C 
Y^VX-JT — ^A V'SJg. : 19 0*C 
JnEDSIH : 0. 50* 

LOOP FILL TIME:0. 01* 
LOOP EQ TIME : 0 . 0 5* 
I N J ECT T I ME : 1 . 0 0* 
GCf^( : 8 0* 

7*-#* : He 

GC : HEWLETT PACKARD 6 8 9 0 GC (ttiftft : F I D ) 
*7A:HP-1 (rtgO. 25jumx30m) 
*vVT-tf* : He 

jf-^y: 3 5rT'20**-^h\ 2 0*C/*T 3 o ox:itwi2 o**-;n«. 
I N J : 3 0 0 °C 
DET : 3 2 0°C 

X7"0 >y his A. avx? V Y7V >v i/^r— (20psi) t-K 
[0048] 

tttm^m? ?u=st-v* hi— n^-iz^^ithm^. t i—$kmzit&m&&m 
it^x'hhznh<nm&mtimmtyzm\tiLx^^w&t>m& u\ hi~-mmz-& 
m^mit^mx'h^mmi^mmtt^mx'hhb. s^ufcwwtawwr**. mm 

[004 9] 

zzxb i--n?nmmi,z$m&&mit&m i m'stmzi?iELx t t* , maim®. 

bi--&?<ommizffiE^&^7tme>tt& (a> tcm-*«7c**>#fir* (b) <?>]£ 
(b/a>^\ o. oo lmmx-hzwrn*^?. 

[00 50] 

;t*«#*u<, znKMzimmizmffinv-?^ b t^^mimimn^mtnL 

b^Xmtl^-tW LfrLtctf t> . ±.5£c?>m (B/A)#0. 0 0 1*tC*t, BP 
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^xn&zttf*rmx-h&. ts^izn (b/a) *o. ooos^mt^-ti^. i«B«s 

[00 5 1] 

(C^f^^TC^tfO^* (A) tC*t-r?»^7t:*^)-g-W4 ( B ) CDit ( B/A) {i. E 
SCA (X|&7fcm^»W) tcJ;0*fflffl^W^ : ?T^*il5^2»-^A < T-#-g», 
[00 5 2] 

*mmz£Hf&. ESCA^B&l^^ftii, TffiOiIDT$>£. 

iPHittsu i6oosi xmytn^ftytmn 
mM&ftixmm MgKa uoow) 

»3WWt 8 00iim* 

[00 53] 
[00 54] 

ft, *Mi^HWt*tT^?,*1im*»#:&l^* Ltz hi— S^ro^T^WSrfi^d 

Mttc&. m^mzm^ztf y^-is a y*m v )&u : f%'>x . ±.mx-mtthi,z 
mmiz fc^tt, mmizmfex' # h . 

[00 5 5] 
[0056] 

imi*. 5~7 COhcOfiW&L^. 

[00 57] 

WHHlJW^JIMRi: LTli, 8ffift. 6ffift. Ittt, 8 

fcattBMb^ift^j^Kti s e m ( tsitfMa ) * tic ct o t mt & z 

t&X'%&. 
[00 58] 

ttz, *%wiz&v zmmzimm^mmmt lt«, mm 9 5. s k A/mTt 

IB«flS6«10-200AmVkg, OOAm^ /kg. tflSBtfJ** 1 

— 3 0 kA/mf *>& h^ift L<f8^t>tlZ>. 
[00 59] 

*irafcfcv^«^b»ca : f<oasM*tt{i. «»M*itt tvsmp-i-ioj < * 

3£l«4t«) S-ffl^T, 2 5'Ccr)m?SCT^^79 6kA/mT«1-|.^)£twj;0 

mmmx'*>&. 
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[0060] 

*<7&WV-mmt LTtiO . 0 1 — 1. 0u.mtmt.L.<. S^tffiKliO. 0 5 

~o. 5umtmt u*. frm^mt&tfo. o lum^mco^. m&j&m&Ttfmm 
t % o , aura h 1— nm&mt Lxam&ii^+ttt t£h a w&mmm=f-<?> 

[006 13 

mmtimtk^nfan^ftLffli. tem (3§$Mm?mii) 5rffl^TMy^T-§ ^. 

[00 6 2] 
[0063] 

isiwk«a ; F^a^«®*i»*fl:i-*iK. *awnc*«*»T. mm&fcmttz-mmt* 
&£o#& Loo* -y r v yrmz to*#M L%tft>$mtmt&iT8&m^i> t . ess 

[00 64] 

?noy7 y jh* v y IP J;3t:^^ fS£-f & J: o%trv7°V> ?m £ ttflW" h >& 

X'*>&. 

[00 6 5] 
[0066] 

R m SiY n (1) 

ftfc'U m+n = 4TM. ] 
[0067] 

±KHR3fc ( 1 ) f*$^l>v5^-yry>^Ji: LTtes Wiif, tf-/H»lM 

y s h'-^bUT-tb^^i^yy. X*)lbV*b*i/i'yy. **/H*yxh*5^9 
y, 4 VT^MJ* h^rv-^^y. x^f-ZUv^ h^v^7>» V^lWJZ-b^i/i/ 
yy. MJ^f/Mh^fyy^y, h H'o^rn tVL-h 'J;* h^fyy^y, 7i^h 
h=*f n-^Wv-^h h^yy5y> n ^tV/I- h b * 
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[0068] 
[0069] 

C P H 2p + 1 -Si- (OC q H 2 q + , ) 3 (2) 
[3W», P«i2~2 0Ofiife£^U qtel~3tf)fflft£ij**-] 
[0070] 

[007 1] 

4 , q *< 3 J: 0 ^ b > y vti -v ? V y^MftWi&T LXMrMttf+Mzftfr 
tllZ<<%&. mz. i$*COptf2^2 0cr>m.Wt (£D#4L<<;L 3-1 5<DSSiSO £• 
yjkl. q#U~30ggfc ( J; >9#f*L<l2. 1 4£li2<ofi$i:) £^T/i^f;Uh UT^ 

[0072] 

*0*a«jl{2. SSttK-ft^^l 0 0Mg|5^«tT. 0. 0 5~2 0«*g|5. #£L< 

«io. i~i osc*S5t-M><wji^. 

[0073] 

mttkt Lxfcz^co, Mz'ysLcoRm&iiMzmu Ltchw. fcizpHmwmzmim 
urt*>. *izGmmizmuLt:i>coi)mft>ti& . 

[0074] 

msmvmt , * 1 o o w«gi»c*r ixo. 1 ~ 5 uaas^jp-r & <wn ^ . p Hmg*q 

, *tC*fLT0~5 0 0%8SJnS*tTfcJ:^. 
[0075] 

fim-smw.) x\ mmt^m^^mm^x, -miLT^^xo^mzno^ 

[0076] 
[00 77] 

. 9 7 0W±, ZblZltt-YVmWfiO. 9 9J2LtC, ESC Alz£. v )M^.^ti^> b~)~ 

-nmwizftte-t&mmTtm^is^im. < a > t;:*fts«e7c*co*w* ( b > <ojt ( b/a 

)#0. 00 l*iifc ^38814 h-t— &'ft&Z\btf*I&b%: Y ). ZCDh1—Z*$tWcr>m 

mj&mmx°m\ * & t Tmno&miwmfcX'Z & . s h t« , ( b/a > £ o . ooo 

[00 78] 

♦fMBtffl^ii^attiMbftii^i. imi o omhhcw uc, 1 0-2 0 ok* 

**fflv^*ifc*«j?4L^. L<li2 0~l 8QM&mm^2>ZbtfBk^. 
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1 0 h -t—com&J) rflt L< . COWM t> SStft h . — * . 2 0 0 

COO 79] 

«^Hy*0«RJn*«, »S««II81 0 OMigp^LT 1-2 0«*«£fflv^<l fc***F* 
[0080] 

[008 1 3 

. ffiBteRu-^-fk^lWP^fflfflT**. flttWfctt, c. i. f/^yh^-i, 7 

. 15, 15:1. 15:2. 15:3. 15:4. 60. 62. 6 6 WHrfcjff jgfcf IJ 
[0082] 

-Yxu-#fe^it LTJ4. 8S£-TV<fb&!H!l. >f v-f > h' 'J J Wfc£*k Tyx^^yy-ft 

ft*Wtc{i. C. I . tfj500-Mxn-l 2. 13. 14. 15. 17. 62. 
74. 83. 93. 94. 95. 109. 110. 111. 128. 129. 147. 1 
6 8. 18 0^fflC^^^„ 
[0083] 

v-ffc^. yis^t-s®. *v\s>4t-&mwm^t>tL&. ^miut. c. i . 

tT*Ot 3. 5. 6. 7. 23. 48:2. 48:3.48:4. 57: 1 
. 81 ; 1. 144. 146. 166. 169. 177. 184. 185. 202. 20 
6. 2 2 0. 22 1. 2 5 4j&«Rffc:#4U*. 
[0084] 

m. ztit>om&Miz. iMimmimm- bmmz, mmtmMwmztifzhnzm 
w:%>&\\ ttz. mmm. wsmznozbizx*). mw&im&f-iz^xim*. 
mzm\^tzm*immmnmm*^m^m*miz-fh z t tz± o . *««w<o h-*— <o#«i 

[0085] 

mzti&tf, -m&wftua* t&w-t? y/i^wa*, ^uxx-f-zmunt, 

[0086] 

±iBfS#«llitf>J0' 9 *Ha&£«* (Tg)li 50-70 •CT* 6 i t ***f 4 L < , 5 0 
°C£ 0 U£v>fc hi— <o«#tt*HKTU 7 o*Ci 0 tK^k€«ttt*l.«i*j*«**. 
[0087] 

SS*8»#5xi£mg (Tg) {4. f^t-^v v^x^ll^Wci^^^t''-^ 
«*>DSC-7£fflVvc, r ASTMD34 1 8-8 j t^tTffd. £$Ktt£tfflK)jIi£ 
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s i o °c/ttTWfeZft oztizxn mmnzx'h t . 

[0088] 

bi—itfmmiz ± ->xi>wm*smx'hht>K hi~-n?mmzM&mmm=F 

*®&i : }tf£*)ffim~m£L^\ m.i>cmz£*)*%w<ohi~-&'m®-&izte. maitm 
m.fat v -v 7ARi/mm\Z'j?%< t ^^hm^wmm^n^hz t iz* 

tVk T? 'J;Hgn-:*7?-/K 7^'J>HIHf^< T ? 'J )Vm 2 - x^/W^ v-;i/ . 

'J/UKfx^k ^^^U;^2-xf-;^Jf^. .x?? 'J/kKxr-ry/k ,x*?y 

f<7)^ ? 7 'J ;HiXf/Hlf <?)ffi<?)7? ij b 'JyK ;><;?;? y ox T?V>U 

tl/ZX 0. h ^-<7)*SI»^^»*IBSt- 6 C i: #iWCJ> ft . 
[0089] 

xyil^IIHliSiM(Y) fc, h-t—cotom&&tfl 0 0°CX'cr>hi~-WM.Z%l£ 
k Ltz h;l,xy«iS^ti»MM (X) boik ( Y/X) 5r 1 . 5M±k U fio. 
X£200ppmKJLT\ Y£ 1 0— 4 0 0 p pmtnfcW:, ^tCJStT^S'JO^ 

-jn-j^^yx.-b^mizx *)*ktz>2-x.j-)i^*+rym zmisKfctmttz 
. ^mxmzn^xm^hzb^X'^h. <e<o%&, mmmmm^m^mt t 

ywtx'b&^iza. n&%.m*. s&^m£*mwtyzmTLtzm&x-&npHzm.m 
•r h y vj±*?*m\Li~ v y ^ju^yx-rivx ytttc-rs ,r 1 k <t 0 , #spftrr*>ft#rt'?i< 
ywkiDVityw&t Lx*ttizmtiiz-&x bi—frkm£~r&ij&;wmmx'Z&. 

[0090] 

, #VflB#(c4 0~l 10°C. iO»4L<{S4 5~9 0°C^i®^h°-^2r*-rftii:*>« : 
[009 1] 

m&tf±iz$K^ztifzbi~-®i*zcom, m ■ mtimco^^-iz^ ^m^m^z^M 
§*u ^^mmmhtih. z\<m. f&v-tmfemtf-mz&Km^^tii . 

[0092] 
[0093] 

Tjk^^BMsnzx *)M%.zti& hi~-<7)Dscmmzi3^x . m&mz 

4 0-1 1 0X:<7)milz®.mt°-7tt-t$>£?lzhi— SrlftH-fftk, WflWRttfcW* 

t-?*U 1 0-C=tOt>^V^@3t#^n&K±t-|»^t* i fflllk^l.^^S. 
[0094] 

^H*3S?&*fK=J: vmfcZti* hi—cOD SC&mzti^X. fm*lzm!kV-?&4 
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-rs^fc, tm.-th%*te%\<n r 7-v? xzmmmn-Mt txmm-t^zbizj: om^iz 
mm^mxhh. 

[0095] 

Y1--*Vv9X(nm$X-'7M<r)M'mZ.. ASTM D 34 18-8^tT 
'fro. M&m. mi.if^-^y^.^-^M tdsc-7 j Srffl^S. ^B^ft^S 

mmi or/mi nxmrnzno. ttz. mzttzxoiz. ^mmmmsizx^x. tarn 
®mf$.#ww7 xm.w&m ( t g > £ mstti i 1 1 t& & . 

[00 96] 

^UyizK3iZti&tfVytl'7jy7 y7J-RX/%(r)mmib. tf/kTVN'y y?^ =*-v 

xmmfhtihtK ^ixh^m^mzi5»hm^x-9i)K 40-1 lot. 
ffi&cr>^nmmmz£ mzi-z z t Mimzntcbtiz . 

[00 97] 

^B^hT— tCfflt^^^-y^Xti. *S*ISfltl OOKiSP^L-CO. 5-50S 

*a5osEHw-i-?r*r ^> & z b &n t l \ > . ttmv 0 . 5 »*gi5*^T-«®?s?i- 7 -t -y 
hWi^m* { 7t7)-T'^< , 5 0 w*sm£t Li -p bmmcom^mmitthbmz 

Z>Zbtffoh. 
[0098] 

*&wcobi—iz, ffinw&££feik?&fzMzffiwmmmznii!!ixi>ik\\ wmmm 
Mbixiz, &*acoh<otfmmxz , k*«j«< . io, -s^m*^ 

izntbw MfomKiturWibLxiz, ^mmmmmmb txv-v *h>vm. tiv^jw 
v^>um, y7/^^t'jf;n, t7 Mi, ?4 tD\stfym<vm%7?&n*)i\s#yWL 

xy&mzwmizft^ft^mt-sm. *<7mitsm. mm^m. T-^mitum. *v 
vtATv-vmifiWfktih. ^jmmmmmbLxmwcry^-^i.^ mmmr 
y*-vj±&zmmizG-f&mfr?mitizM. y'r-yy^. -yvyymt-sm. 
a srY-Mt&mmmfbtih. zn^*x%mtt?mit&mibi--cDtimim 
tf\ 5 o-cdfctts hi— mmzmmb Ltzbiv^ymn^wmmsL^m m zmw. 
wrnmb LM^nxftmizmmztiz * 

[0099] 

mt\ix^-vybT9')iVT^ Y - 2- m-ivrunyxiv-fcym. (JB) 

ft, T^U-y. n -^/KT? >J U-K 7? 'J/PTS H~2 — X ; j-)V7° y Q)^yX)V'foy 
ffi (iS) (7)37t;^^*-^fr-^, Xfl/y. 2-xf-;l^3ri/;l/7'?U^- K 7?Vt\sT 
S (ig) co37cm^fi-^^t'^jfi^<Sffl§ix§ . 

[0 100] 
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[0101] 

www«w*o«ffl*i: lt»4. mtmm^mn. mnmmcomm* ttm>m**&*>tz h 

*4*S««flilOOK*aw=«LTO. 1-1 0«*«B. 4D*?4L<{40. l~5«*gE 
[0 1 02] 

I4&v>. 
[0 103] 

*%wco hi—a. h i--ft?co&m£mmm.®ft 

[0 1 04] 
[0 1 0 53 

*«Di izm^htih mmmmmt . «f ^ l < «it w i »ag*M - 8 o n mt* § . 
mmmayw&w i mmtts onmio t** j&v^s o n 

Jt&ftSrV t * . *l«lSH»ftKOffl» 3 F^-»:efi3& t 4 n m J: 0 i /Jn£ <,>*££i4 . 

t -th ishMmwmtfteimem 1 acastt 6 ~ 3 5 n mt* s £ t 9 m l \ > 

[0 1063 

h i—<7)WmX\ S^fcSE MfcftJKS XMA ( XMtftttettW ) Sf^7C*»W#atC 

S^iifcf««^»4^LT^LTV^*|j)W«»*^ 1 Mb?* 1 0 OflliLtaiJ^L 
[0 1073 

M®#£t:it*coimim%:£ti { mmx*%&. yW<o«ftilTll fliR«4\ 
[0 1081 

mw&m'w y H^Noy wt^tsj t £ tin ^ s ; t t x -> x , ^ u # t 

[01093 

10 0MHHW=*tLT0. 1-5. OfttgPT'fc U>. »M**0. IS* 

3u*»»r{4-e<os&»*«+^-c(4*< . 5. owmaifiUi^sgJttt^iK^iii:^** 
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[0 1 10] 

COlll] 
CO 1 1 2] 

4§nflt&Mfc $: wis-*- & m.Mwmm tLxit, y'jn-yv-x, #s£M±^yn 
mLxtmixtBk^. 

CO 1 1 3] 
C01143 

a^jct t/c^y ?->*4)Uz± v$mizmi&<mm*T&m-hiim&mf $>ti. * 

CO l l 53 

mx-hxw mmmm^mm^<o±^itm^^\^xmmm^m^^ifm^ k>& 

CO 1 1 63 

±Ki'V3->*4Mi* 2 5XJ(Cfe»t*Wafc&»l 0~200, OOOmmVs^O 
3fcfcte3, 000-80, 0 0 0mm2/s«fc<0*«ff4U\ lOramVs* 

mx-te. mmm®mz%femm< . mm/mwm^m^zx*). mmwgittzmm* 

hh. 200, 0 00mm2/ s «r«i.6*^tt» ^-^rftia^ffla^iffliKi^i. 
CO 1 1 73 

CO 1 1 83 

^ya-v^K^flkWHi. *S«esa^l 0 0 U 1-2 311435. 

•f , r « t # r y ^^wji^w s z t s . 

CO 1 193 
CO 1 203 
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3 0 0m2 / sOfflfflCOhntim&L^* 
[0121] 

CO 1 22] 

(»*L<{iJt«BW* J 5 0m2/g^) . J:»)|?4L<ii;i;);W50nm«l( 
[0 1233 

[0 124 3 

6 z b i JfBilcff Jjr*«h.«. . 
[0 1253 

ee^e^ b h i~-m®b co&M<nm'hmz Dbitcb*. d/c so. o 2*>ijwr£ 
»fc-r h +-m-<m=mtf 5 0 %ja±r* * c t l < . «t 0 #* l < i± 6 5 %jy 

[0 1263 

D/CSO. 0 2«BWSi»ttht-8 : HR* J 5 O^WI^fcli, fe^cohi-- 

n^zn^x^< b t> d/c = 0.0 2*i#i§u 0 i^flitciiattBMt«c«a[W^< # 

tt^p sr 1 1 fzm^izmimibmm^it l £ i ^mu , h i— aT^nrawc^ 
1 1 1 1 . 5%\m&?&zbi,z%&. mmtzn. m&mim^zm'&mitmttf^ 

— £S?iJLT hi— U^mzfimii^ti. olzft&t&hifTteZwX'l 2%VA±.{z 

tc&zb\mhfrx*fo%>. z<7)£d%m?frL>ffif&.zti&m&hi--t,zf3^xt,±. 

[0 1273 
[0 1 283 

is s-r h m^&comitcDgm^kfctjmz^ v >t « . WToa 0 r» * . 

[0 129J 

i^b^-^mmb^m^m <d> ttt-ai 
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isst (iii) iz£r> 1 Rtsb&i>cok%.m-t&. ^<nt^<r>wmmw-mtmm.<on^m^ 

[0 130] 

mmmm^mum (BAS}H-6ooffi) sr^at ucfflt\ ip&mj±i o 

[0131] 
[|5t2] 



D/CSO. 0 2 h^- (%) 

= X 10 0 (III) 

[0 132] 

D/C^O. 0 2cOligf*2:3l^-rh^-mi t ^fiJ-&S:5 0%W±fc-rS(C{i s 
KttiMld^7+te*i;h.4«gO. 0 3-0. 1 ^ m^ielOht-af^O . 3vm 

[0 133] 

it. b i—COtm^fkm* 3-10wm 1 $&fctt4~8/zm-C*S.ri:##iU*. 

1— ^ft<vmti*?bi--M.mv>m\i)mL<%&, zt>iz, b-r-^<n 
, *ftWTmm^z>bi—izim&L<%\<\ 

[0 1 34] 

±coh-^- jii k •/ b<?)mitfmk-f&mfoizhz>. xn^ttz^&.tm.^it^m^ 

© 

[0 13 5] 

»#3 5%£sg*.£i:. 3B8fc#*BB» h^-*ffa»J«*WSE / viOW!«*«i8* Ji W-< . lift 
[0 1 3 6] 

S3WJMfcSl = (S/Dl ) XI 0 0 (IV) 

fcffl*»»Offl* 3 Pi$ag Urn) ^sh-. ) 
[0 137] 

ta- i ifflj tfzit rz-w—wf-iM-r-i o-/^-a«) ^a^co^t- 

Srfflv\ ffl^flj, MM^AtU>^-7!^ <B$M9S) M' r PC98 0 

l^-ytwyta-^j (nec«) *««u wwamiawb^hy^A^fflv^ 
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Tl%NaC l**»*WSt-$-4. mmt, i"ISOTON R-IIj (3-^—9- 
A iyf -f 7 4 y ? j/V^tt«) aHSMTCS * . MIB^)H*^0t 1 0 

0-1 5 Om 1 +fc4HWHk tT^WvSWJ. ff* L<liT;U^;l^V4£>'^/P7* 
Jg£0. l-5mljD^. s § 6fc3l£Kft* 2—2 0 m gfln;tS . KH&JKHbfcWIHK 
lijHMMHBGWCtt 1 ~3^IH4MBE«ra*4TV^iKflB3-^^-v;^-9->f ir-fc:J: 0 
-f +-t U 1 0 0/xm7^-f Y-Jffl^t, 2/xmfeUi<Oh^-a^O<*S[, 

LTtt«#flik im^t fcJttB"*-* . 
[0 138] 

*ftwtzi%fr&tz5<vimft^h*frtzfammmcofam¥imm (D4 : 
RT^as ( d i ) hMBQenfl% (sn ssfti^ims. f&i^f s^sessw;: 

CO 1 39] 

K«tth-*— «0tt»7 9. 6kA/m (1000x/WyK) dfctfitt 
•fkcO&S&l 0~50Am2 /kg (emu/g) fcjWff* U*. 

[0 140] 

&tth^-fcL 8«^rtt=fiWttffe±¥»*»tt & ; k-c b i~-<r>mixZffi±x'Z . b 

it-fS^ka^kSrS. 
CO 1 4 1 3 

»+*»ibw»+k A/m-r* o s mmmsmm^x-mmzmn b ^-£«MB-r ■ssk^tc 

fTOfilk LT?&i§7 9. 6 k A/m ( 1 0 0 Ox;^f y H ) ftHKU E5*§7 9 . 6 
k A/m<CfctfSfi8ttO$$$ £&5tUio 
CO 1 4 2] 

teMitrntTcvmuaLzmm-ttitf^K b-f—<r>mm7 9. 6kA/mi:fc(t§ito 
0Am2 /\tz*.mx'hbt. ±3fc<7Msktmbtvr* bi—tmfc±tzmjj$: 

ftffiS-ttS k bi—<7>n$.-h1)*V&fet & 0 . h^-^XWft^jW^-teff k 
fc«fc*#7LL HflliMEA5^)lB«^S:^tJ|<«rS. Httth -J— 0)8**7 9. 6k 
A/mlZtSft&Wt0MZiit5 0Am2 /kg J: 9 fc*&Hk, h"*— t«**fffflS« 
& k J; 9 h crymm^tm L < fftT L , (E^ffc&ffflTP** £ k T'K^SI h -f 

CO 1 4 3] 

*»9!fc:*jvvci*. H^-S-S^-fe. WW45KSa^tcJ:»5»Jti-&ik*«»4L-v^ 
*L *<^o^nffl*^tc*»*fett^^Urt^**fMfliftftk Lfc». 

doT^jftft. n»**«o. 9 7om±kv^*^c^i^tt^. s^tcji* 
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[0 144] 
[0 14 5] 

>mm. rvisisivm. - v vjumwm^m'smm^com&^^bi—^zmxL 

W>mzii. dti^tx^]y y&\, ^ixf - u- ym h*-;Ht-^% tcoyy^A ftM-grft; N T - 

#£ffiffl-r&*§£\ ^OMST%}H^*t2:5, 0 0 OJJLbWBF* Kfflv^fi*. 4H=-» 
5. 000*iH, WC4. OOOIUT-Cti, *l^^fflftifit»+ Lil^ t . 

[0 14 6] 

t'-;t^ h^x^^fc'(7)^f <7)i^f g^; . xi-uy-rat'uyitm^ 

?yw-K --Kii/f/W^^yw-h, #U»*b*-/K #>Jx.i-uy. ^yyntu 
*KUT?y;HHMBK n^'y, ^ttoy'y, r^ytffll, 7*S-jU®m 

[0 147] 

ztit>mm<7)mmt #*^i o o«ji«t*f l 1-2 o«*sw«#a u> 1 

[0 148] 
[0 14 9] 

*JWcl0 0«HWc*tLT, 0. 0 0 1~5*«»?*4 

[0 150] 
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mzM^V-yW^—iVVTWV— K xf 1/ y ^ U 3-;t/i/'^ ^ ? 'J I/- h , 1, 
3 - 7 * y i^-^y ? ? U V- bm<7) J: d &~MS-££ 2{B : Tt § ^/Kfyixxf 

[0151] 

5, XS200ppm, Y=1 0— 400ppm) SriBfcffctfXC. ^(CfMHS/L^S 
[0 152] 

•y^x s &wcjEtT*raBw, wtmmm. mmL znwwmimzm&iiutx . 

6 . »aomit> L<\mmMMtM0>* o Ktmmwmimm Lx~$uzmmcobi— 

[0 153] 

wmhwvmb trti, m^^m^^zimmtm^mn-thtn^zmtx^^ 
u *aat#tt«fcjB8sw*ii[iKrcffl-^LTtfi^. 4^, jtaiia. 
mizm^2tm&w±mmz®MLtzm&mffl*MiLhzti>x'*h. mumt. m 
ftcomwrnzm^x, n^mtimmti3.^m^nm ■ tmm±^ix?>mm.<mn 

[0 154 3 

sa*, mzn—ntom&mn o o'crcoh^-Ki^s^t L^h^x^g^tg 
<x> ^^bi--i%htz^^mmim^m^mimtmmxhh, m 

» t-r^/l^-^i^^Iy— K t -:/f7t^N'-:**i/tv\V-K t-7"f-/l^— 

*isy^U—b, t-^v-y^t— ^-dfv-tVNV— t-^x/l^N'— :frdf^-2-x 

^f^yx-h, t-r^/PyC— aj-^^yyx-h. a, a * - t'X ( J A 

^A"-^y) yMVrohVKy-Ify, ^S^Wdfy^f^yx-b, 1,1. 
3, 3-7 1 h5^<^7'>;WN°— 7f4fv--2-xf-7P'sdfHfyx— h N 1, 1, 3, 3- 
f-h5*f^7f^t-*#^*:*f^yx-K l-^yn^wt~l -^f;nf 
/l^-^^^M-xtfyx-K 2, 5-v'y^-2, 5-t'X ( 2-x^yi^df-tf-y 
'v*-tf->\ 1 -i^yn^dr^- 1 -^f-^x^yt-jj-^r^-2-x 
f^lA^t/x- K t-'v^ywc— ^WV7ne;«y*-^-h N t-y> 
/W\--jf4rW y TotVU^y K t -y^y\-;t*^2-xf-/U>v* ^ 

ty^--f^-h > t— 's.^i/'/kK— jj-dr^yyx-h, 2. 5 -v'y 2 , 5- 
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X-K fx (t-ff-tVrt—ttis) 4V7?U-h. t-^fvl^t— tf^VW -y 
?Ti/7b\ t-7* J f-/Wi—**c>>-3 , 5, 5-MJ^f;K^X-K 2. 5- 
j/*.X*-;U-2 , 5 -b'X (m- WM"-f ;*^) ^df^ y^t'(On- ;t^f yi^f 

K&hV^Ti^l^-^+M H ; is 4 VTnf/l^— K fx (4 

h;l, 1 t -yf-^^-^df^v-^n^Hfy, 1, l -'J-t-^isiW*- 
vs.*y-y, 1, l-iS-t-7^-tW*-**>—3. 3, 5 - b V J^-JUis 
?CKs*-»f>\ 2, 2-v- t-yf-;^N-^^y^y^i;-c7)/N-^df>-^^-;U ; >> - 

^-hf*w^j. ttz. mmT%z>Ty&m-&fflmibLXte, 2, t -tv 

fx- (2, 4-y^f^Al/D^b'J;H .2,2" -TVf X-f V/fD" h >J/K 
1, 1' -rv'fX (i/fu^-Vy- l-$;l#~b<J>l<) . 2, 2' -TV'fX-4 
-^h^f^-2, 4-yVf;l/AVnr:MJ;k rv'f X-f V /fD- h U/HfWJ^$ 

[0 155] 

CO 1 563 

*56wcttffl § n s a £0fl»ay<i , mitt 1 0 0 ® tmzn to. 5-20 sfig&c^jD 

CO 1 57] 
CO 1 58] 

l^tt*i#:10 0fiaiWLT, 0. 2 ~ 2 0 
T«ffl-f*Ci:*«a*U\ C*l4><^«ai»IBWi:»fflLr0. 000 1-0. 1 

CO 1 5 93 

*>. 

CO 1 603 

*mmtzm&LT . ^m^^ym^ivy^^miii-^^^-thzt^xt, zn 
-n^m^ixm^. zom. mwzTkm&nmti-bvv&mtf&im-f&fiK wmw. 
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[0161] 
[0 162] 

X V \i yklkUfon p H 4 *», £<0#tL<li22fflk't&Z.k XTSfflSlz V 
[0 163] 

mSM&TMlz&^Xlt. mHr&m*4 o«C£Lb. -*fcli5 0~l 2 OicaaWWR* 

. is#mz£ mmbxft&iktf* tzt u\ 

[0 164] 

its- h •r-mTus.^Tm. 'jtfacojjmzx-oxzm, mt* «e»£fr^ 

[0165] 
[0 166] 

*^wh^-^*^lcJ; 0Wfirt-&«^fc:*3V^tt, S£i^a««lWfc»TW:» 

, b1~-$:mfti-hZbi>*jmX'h&. 
[0 167] 

Bj^h^-£fflv^CMc#Sfc£*U W«XS. »m««WJSXS. 3K*Xg, K¥X 
[0 168] 

8«WW*MvtV**. tLT!S*P5AlH fin-5 5CJ:ot-7 00Vi;Sl 

c epsnmff iS3SM*J± - 2. okv P p(vpp:t-; ra*{4 ) . lais - 
tizx^xmytztiz. j»«h*9Ai±^#«»««aflM»i ncioT-awMwti^ 

t^mwp±.izfemzti&. 

[0 16 9] 
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->7.fc x^yuxWHttt^Tfl^ftteRira^h*'- ffl£H*2 (KIT, TO**'J 

xy-y2fciH]<i>fltycgi£. aef££*u:v^. fit, 5g#x'j-7'2{ini«K^T-$)i»« 

[0 170] 

S hi— JWWBMfittti: UC, 1 3**KRS*U 1 3<03i«* 

s*u a** u - 2 ±^ b ~f-imw.mM.izfo t t k 9 a 1 ±.t=.fm t^mm t % 

[0171] 

b i—z&m Ltz&wmco-mt ix . h n**i:iwHWMi»*fc aw 

[0 172] 

) c^Sig^SBSt (S-DBB) J:0t»^*ST, Httth-*— XWmmmn 
[0 173] 

tfz ^ fs^-ajf#(iS3t*{C*ftT 10 0—10 0 OjumWJtlSI^£*rL"C*f|SjLT 
SaSfti-rfctfiffiK, 1 2 0—5 0 0/xmtfO»aggEStSrWLT«-|flL-TlftS$ix4 

*MIK0t*<l OOOwmiO fc**^fc. «3fcfr±*>»«K*H-6 hi— Wi&fletttfffi 
[0 1 74] 

*JBWtC*JV^-Ctt, h i--fflf#f*:±C 5 — 50g/m 2 <0h -f-M^B^t 4 <fc 3 £ 
tfl>.ri:#W4Un b1—f§.ftfc±.co hi—Aft 5 g/m 2 i Ofc'hSv^t. -HWrii 
fcftfc < < , b WflWJBMfc* & i t J: 4 h Ji*> A 5 1 4 . 
ht-}Kft±<?)ht-l* { 5 0g/m2 J:9i£<&£i. hi— 

« 

[0 17 5] 

. 2—3. 5um<7)$mi,Zfo&Zt-¥1if-i t\\ RatfO. 2 u m*iH"Ctt h 1~- fflj* ft 

i:, hi— ffif§#±<9hi--OWW30£>#±t, a«Ltt««<otf4>4:*0'M-v\ * 
fflfflSRate. 0. 5 — 3. OvmCOmmzfo&'lbtfZtolZltttL^. 
[0 176] 

*Wfl(C*V»T. h^-tI»ffc<9*W§J£Rali, J I SHBffl£ ( J I S B 0 6 0 
1 ) & , $ 3l£fft r 7 a - ^ S E - 3 0 H j ( ftatertbNKBf SWfttW 
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m. ffifem^mzYm. mz&m*y=f (x> x-mttztz. Tiesem tiot 

[0 177] 



R.= — /! If (x) | d x (V) 
a 

[0 1 78] 

iMmmnmmum (Ra.) ^-t^h^-tmi^tLxu. t;w$-^a n x^yi^x 

<0JESB£l/ti£v\ ZtLtzlZ&Wmk LXfflffiJBtfm^t>ixX^Xi>B:*<^« 
[0 1793 

*f6Wfc*JttSh^-SH**<0OTH« (Ra) £ ±!BiEB fc-f 4 ttt, MU£. 

mm<r>m%?>mmw&*$£t % z. t tz i o^rtga =5:4 . bp*> , h ^-*a^f^s<o?5f® 

SrIKfftti*, *0*lHa3 fc^TS, *Bf^)Wf»S:i(B*»<ffifcr, 
[0 1801 

[01813 

[0 1823 

mx-mtztix ^&z t lv\ 

[0 1833 
[0 1841 

ttz. imf&ommumz&^xiz. mm:nxhi—i:tmixmmmmzim-ttb 

fcftlfrf 4 £ t WX'Z , 4 £ t #T*£ hK#>X'fo h . 

[0 1853 

*ffl***<0»»3aiEtc«U'r, JrbT7 0%Ja±T**)l.^t**M*Lv\ 7 0 

6*14 . afww:M\ h^-ffl^ara^i!))iffi*wi^**m^»arjstcWL. o 
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. 7~7. OmcQm&X'fo&Zbtffti. L^. 
[0 186] 

ap§nr^i,*>\ zcD$%co$i%m,mt. 1 1 t-?ia*>«ff!i***3 xio^-i 

[0 187] 
[0 1 88] 

[0 189] 

^OSScEj&M. 9~4 9 0N/m ( 5~5 0 0g/cm) fiS!E®Et?tiiESE®EEt; 

3ESWE=0. 5~5kVpp. XaUBadR=50~5kHz, ES«BE=±0. 2 
~±5 kV***?* U\ 
[0 190] 

[0 1 9 1 3 

<, *^Htc«fitt*WfcBW*T*>J:i.\ StMttiftlBSi LTJi, t-foy» pv 

dF (^^'Htt-'Jfy) , PVdC (^'U^bf-Ufy) , 7~ymT7V>l>®m 
[0 1923 

[0 193] 

[0194] 

mQMPtzi&fflftw&mco&wrKftt n t-ftmz&mz^xm&mzwzithz t i>*im 
x-hhtiK mmnmmmftfocommt&mmmnfflm<ntuzimi-z>tiiib. mxtut 
m tmmstznz izim^x-iiwrnM^mmm^m^^mzit^x^ < Kc&nx- 
, mmm&z&xwz&mz •£ hx-tfmm.nMX'^mxb x-tm Lt&mM* 

. Ts£ (VI) -c*fr*. 
[0 19 53 

juaut ( % ) = ( w%mttmm/imm#mm. )xioo (vn 

[0 1963 

mimn&ttiztt-t&tpto^n^ rx\mMMK^xhm^^n,^%hztti^ 
tttckhifi. m\\ l zm-±M&&n±o\ l zwmE.iz-£m%m cssms.) &agLTi> 

[0 1973 

z<7)tz<7)$i%Lnmt. 2xv th (v th : csm£EQiAi(ci}ft«smtt«E) (v 
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[0 198] 

wftmEtmizti&i&iwtnv-fw&fi. 2xv t h *»T*^t, mssm±<n 

[0 1993 
[0200] 

[0201] 

«WW^>a*E*fctTtt«E2. 9N/m ( 3 g/c m) J3LtT**£ L< 
, iO*f*L<iil 9. 6N/m(20g/cm)tiK'M. ^JfE^J t LT<?)«IE* { 

2 . 9 N/m*are*a fc . wm<rtmw*ms*&<oMiwaz o^-r< 

[0202] 

y • U ) ttWJKSl 10 6-10' o Q c mgjgc^ttflrtfl^ix 

[02033 

mz, xmiizto^xm^btizmefoiz^xaTizmw-t s . 

[02043 

J80t*fcUCti, a-Se, CdS, Zn0 2 , OPC (WDUSJfl*) . a-S 
[02053 

▲ l TMSr^Rg-T l> ffijfll a *W=*ffix *;l^-OfK v > t <0 £ ffl v > 4 , 
[02063 

- ft ^ (^ac i-p"C, JSfttt «W*>* fcjfrt 4 tgflfcft 1:85' Vltt^ZZt ifiX' # , 
90° K±t*l)ii*W^t^. *«BB(Cti^T{i. ±EA1T~A3 
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[0207] 

^^mm^twxhtni. mMzmmmimmcKxi*. mtmimm&mftztt&z-e 
tufxw Mw&W}focomm&i&. mmmt&mzttiT. i-6o»i%mL<, 2 
~ 5 0 to c*f it L v ^ i^tt^^M^ 1 J; K) Hz h -f-<mk 

%m&m&<mx&w&<mm^^x'h 0 , 6 0 mm%^mt h t &mmcomm 

[0208] 

^M^wtij^Ji:, mr^mmt\ (.muz. mum®* ^sM^ttcA-xs 
) *m\^x*cn&&&Mi]mitmzm^&im?ftx\ mmtm^^M^-tn mco^u 
izbhft) x*%m-&. immtm^ (^2 1-25*0 xirfhti^^t^^. 

[0209] 

*%pmz&^xi&. ^m^m^m^^mytmzm^^^fmmmtimt t^mm 
umxb'o. &m^mmytmzm^&zt<D%\,^vi-i&nmiz£&iimi l z< h^xm 
ftfrmmiztt-?&nm**i*wx\ ®%ftcommztemm zmi&zttfm 
xmzmttmtnm^mxh 0 . is- 1 i^mmmmco-^x$,h. 

[02 10] 

Kg^sommmT^s^vhs^JS^^^w^^fflv^fLi,. hd*>, mmmza^ 
xi%m?&®%fonmtf'hz^Wr£izi$. m-nm£.iztt?&mmtf*:$<. %mmz& 

tihtf. *wmw£&x<nw$*W) :i 2 5mmVATcnmmzfcumznLxh^$)X'& 

[0211] 

*wmzm^toti&&itfa<vtttL^mm<o-r>zMTizmw-tz>, mfrmza, mm®. 

[0 2 12] 

^tlSSfl^LTJi, r^S-^A • x^rWX<n^%-^M>, r;l^5-^A^, SHIM 

> j±-mmis%\z j; z>Mmmm?z>7°7Ai~ -y ? . mmmL^^m^ttzm. 

[0 2 13] 

A»1fc«, Sfr^Ottff&Att^&lL ^7t«^€^liS«(=M-n.«^2rBWi: 
[0214] 

vh\ x^/Hz^n-* % -Hn-t;l/n-x, x^y-T? 

^oy, x#<?, ^7^-y, mvwfy. wHtT/n-vjxmntimizk-yxmi&zti 

4. T?l*Ji<OJKJPttaS. 0. l-lO^mt'fcO, »*KliO. l~3jumg*T 
[0215] 



(32) 



=MfBB2004-21126(P2004-21126A) 



mm rrvfrmva. *99VMtm. 7iy-;«. xun^wit. x^^»n. 
it<, o~6osc*%**$£k*f*u\ ttz. nM%&mcr>mm± 5 u mv.Ttf&* 

[02 16] 

■eft*. vMmmwKtLxte, zm&tzummizvy ryvy^y. 

-fepy. -feUf— F/WK #ftK^Uay. aHb&FS^AtfaiWf&fi*. 
[02 17] 

[02 18] 

ixt;k #u#-#*-k TtVfvwm, x.x*isffim. y*y->mm. ttzitz 

[02 19] 

mmfflmj$.<otzib<Dwmmft^&bixiz. mfjm&tm 

ED%b'comco%>ytm=?x"bffib^^i. mytrnmco^em^tm^y^ ••/ ?-m 
com^b^zx ii>c?>Kct\ m\mm^.n^Ltz%mw^^mx% £ h^x-hhtch 

[0220] 
[02213 
[02 2 2] 

mrco j: 0 t tx . ftn^aMfimuKtt? 1 . 2 sttwHaMttRft? 1 . 

[0223] 

BKMBHfcKJSaE+K:, »57c*t=WUT 1 . 0-1 . 1 S*^147-^M. «&t*K 

MivyTtmmnxi . omm.%<7y^* j *r*?vymv-y. mTmizMt^^mmmm 

immmz±mttzm.\mimw.^mm. *atT-attowtfc. n-^y 
Tvt^-a^rcu **a*H-3-c*j^Jt. <^tc, zeo'&7i<~>ry7°)\s*&m-£~ri / zm<v7}< 

yryy^OWCn-Ca 0 H 21 Si (OCH 3 ) 3 } fcBHSiMttKfitfte** 1 5 . 0« 
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rvyfumzfiitz. ^LtzM*®.mmzT£7kmft. 4o°c-cm® 
mmmmm&mitm&^mm^rxmi^imn l«t#6«alt 3 n#m»ft t , 

[02 24 3 

Lxmmwm&ffltm®.? 2 

[0225] 

<««iMbK& : f 1 cnwm> 

[0226] 

<8teh-*— Atf9SSit> 

-<*>-£8l*2 9 2tt»gBfc. 1. 0Mtf)Na 3 P0 4 *fttiK4 6«»»*«AU 80 
•Ctcana LfcflL 1 . 0 M<0C a C 1 2 *»jft 6 7 JtJtfff fcjRSq LT C a 3 ( P O 
4 ) 2 



u xxrmm 1 5 iiftffi 

[02 27] 
[02 28] 

«E*Mi»^(cJJ^fMBj^i&tftAL. 8 or, N 2 JWH»Tfc*iVvtTKiW?* 

s^- (*> ) ctio, ooorpm-ciofl-matj'pu j&at*:. 

-e^a^K/HWPK-CHtfPLoo. 8 0*C-C'4l*rlSJRjE$-t2\ *t*DtiJW-J- 'J^4«i 
gPSr^rttc^JDL^, -eofJL #rtSr-5 0KPaf=j^LT4B*IB3Kflr£fr$r-sfc (9R 
e»7aw»»i« W p H (4 1 0 . 5t*-jfc) . 
[02293 

*JJfe*3!im'5iiU **«Mth^-ia^Sr»fc. d O h — fk=f- & fflftTX'jt 

*V\ fi^<3*8ls* 30fr$rv\ §A>^C^h^-&75r8 0rO7Kl 0001 
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[0230] 

» ssti 0 0 ommm^mm (phi. 0 > tt^&ax 
fcofc. ^(o#*mtt^^-^&5o°cT"5Bra»m^^*LT*m :£ ^ 1 ^fe^l7 

. 2 m<7)?ltt h i— A fcflfcfc . 
[0231] 

£*)HStthi— ftTAfJDl 0 0«*gPi:. ^^f-^^V^fy'CfHBtWlUfcttS' 
U a-y^A'T^LfcffllWW&a? nm, BET250m 2 /s^BNctt^'J^t* 
WftSJUMfir^^i^S^- (=#HffidtB (») ) TtR^LfcflL SOTTC 
3 0BI3UISIB»ft1 l i i firv>, SMthi— AfcWfc. JKtt hi— A<o«jtt£*l fczSi\ 
[0232] 

<«tth*- BC0«»> 

att b i— art ^mi^y^^ s * t/sa, *ffi«B*£if&*>$rv\iaj'h 

*i«tt h i— AcoSSBti: mmiz LTfiStt hi— B £«« Lfc. &14 hi— B <tf|&14£* 1 
[0233] 

*?/-/i^jia*H\ 3 o 'azi^t h iwmm& bi—Bcr>mmkmmzi,xm&b 
-r-czmmttz. w&bi~-c<r>m&z$k 1 iz^-t. 

[0234] 

<«£14hi— D*>«»> 

H®B§cOMffiJK$: -50KPaH-40KPaC^ OT^It h i— C OSBI 4: PI 
&(= L XW& b i— D £ mm Ltz . 8814 h D *>8rtt 1 
[0235] 

<JKtthi— E(D$m> 

mmmmmmtmm : 1 c;:fWT*iE^«tti*fi^& j F-2 s-ffl^a ammvt hi— 

D<o»JtfcR*tc LT&te hi— E tWULfc. BS14 hi— E^ftttSrS 1 icfl*-*-. 
[02 36] 

<«tthi— FW|gJt> 

t, Kit hi— FSftfc. BStthi— F*>*ttfc*lteijV*\ 
[0237] 

<«tthi— G<7)S^iS> 

x^^7y^^<0flM9*t5Hr*»k"f4Ja*Mi. BStthi— D<oWftfcWHKtefC 
, filtthi— Gfcttfc. Utthi— G^ftfiSSlCjpt. 
[0238] 

<«tthi— Htf)«St> 

ijxfi/^-y?^* 1 SfttSUB^imWi. Ktthi— Donate L/C, 5814 
hi— Hfcftfc. &14hi— H<0HrfS£mC^\ 
[0 2 3 9] 

<«814hi— I«0«3t> 

SBfflWftllifl^ffiffli^5 0«M»i:i-ftJaWi, Ktthi— DWKJtfcP! 

8*14 hi— 5814 hi— I<^ftttS:*l tc^-f. 

[0240] 

<5814hi— J<0i8Jt> 

^SMaiSttSt'fL^&i 1 1 ^1£ffl*£ 1 5 0 MA® b-f& J2W4 . 5814 hi D <7)iS!ji fc 
5814 hi— J SSEfthi— J«»ttt*lfc*t. 

[024 1 3 
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<m.ftbi—Kcr>mm> 

x.y-fVWTuWVtt+M FftJP«!3 6 9. 5g» b'X7x y-/UA<OX^- 
UV^t'f KftfltffjJl 4 6 . 4g, fVV^)Vm\2i> . Og. F-r-fe-^^lH 
0. 2 g, LMU -y hi87 7. 7 g 5:*7^12 'J y V)l<7>4m7 y^alzAtl 

, iMWK xf-vux»flK¥ai, ayf^-. RtfS*#A«*]ROfttt\ vy^h 
-?-4>-c\ a*»arFK-c 2 2 o-cctsk-^ l*>*:. s-^a-ii. astm e 2 8 - 

6 7fc«W»Lfc«rtbSU: V&MZmK mttitfl l 0°C^L*:fc#, Rj££*TLfc 
. -e-^ftCOJK'Jxx^/l'tJiaSRtciOltUL. 5 0Xre3BIHX£<B*UI:. 
[02423 

Xfl/y6 5H*SB. 2-x^;l^*>-/VT? l Jl'-b3 5®S3L y't'^/Ky 
•fe'y (tt*9 9%J2LL) 0. 2 5®*gB. HS»t-?8 0TOXXf^7 7?Xl 5ftS 

[02431 

&Wt\ 2 'J y h^^7^i^Hry^77VP7 5XrJ(c7^PS^L7tU>'^H^;Uv' r >A4 
**%£>#tt3n-f vm&6 5 0 g£ttl/tf(ri£Wfi£-tt*Jfc»2 1 2. 3 gfcSSSPU 
TK*tS=ft-S:fflv^lia{:T, BUESfcl 00 0 0 r pm-C24MH3S&Lfc. 
[0244] 

8 0«CiT#;SU SlMBRfctfr^mfrPi: Us. £*i&asitt*T&s]L 

KUHMB. ^trx;i^y-tfv(ttflt9 9%JjLh) 0. 1 OMMgff. 5 «7 D ;HK»tf- h V 
WO. 1 J£ig^ h'JWIO ftMgff. * 2 Ofr*«f*»4.***?L}B«*8IT t 

8 5T;ST#H&U 1 0 Ubfc. WlL 5 0 K P at«JEELT4l$ 

IBK*fctf*ofc dKfif»T»W«}WRWpHt±l 0. STfcofc) . 
[024 53 

. Rh-j 4 — tt^*8fe*3HItf*V\ SftCCONtHlfSSOW*! OOOfRfcO* 
WtftL&^&AU JRrtSr- 5 0 K P atcJSEL-C 5B*IBIiKff*firJar->fe. 
[024 6] 

. SfflT 1 0 0 0«4g|5O#JM|g ( P H 1 . 0 ) c94>(d£#L3r#£>i£h-y-- 5&7-££A 
fcofc. icOF^-?47-*5O'CT'5 0^M^LTf*:a¥^i@7. 6/im 

[0247] 

•C-CSBiaUffifttttffSrV^ fiStth-y— Kt»fc. «tth-*— KOiftttSr« 1 (c^-. 
[0 248] 

<®ttb-7— L<0«jft> 

•<*^SaW«2 9 2«M»fc:« 1. 0MWNa 3 P0 4 *»a4 6WJiaJS:aAL, 80 
tCWL^f, 1. OMWCaC 1 2*JWR6 7«*»t»'«(C«ainUTCa3 (PO 
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4 ) 2 *-&tr*3MWI*ttfc. 

iMaMbRit? i 

[02493 



8 2«S95 
1 8«*gE 

5«*I3$ 

0. 5mmM 

2«*gp 

9 0«*g|3 



xK«Wp£Th?>r <H#3«HfcI« (*) ) Srffl^T^-tc4HKa^LT#»*«l 
V>fW-:*-*lM h*8*JM&Sriff»Lfc. 



S*i— (#*«MtI» (1*) ) fctl 0, OOOrpmtl 04HSHH*U iSKLfc. 

•eota^ H;wwf x-ctw* too. s o -C-C4 usuries &*&i?i- hv*?j*4 mm. 



trcoiS't± h i— l £ ft* . mtt t- LottttS:* 1 ic^-r, 

[0 2 5 23 

<«tthi— M<9S!ii> 

b 'J *j &zmm L^rv^Mi^tt hi— l wiuti: r&c LXitm\t LX<r> 
®& hi— M «ttht-M»Wf*n:*t. 
[02533 

<8&14hi— NOSBt> 

UWtt hi— MOlESt IBItRtC LXtiMMb tTOJStt hi— N Httt hi— Ntf> 

ftttS:^ 1 {Ctjt?". 
[0 2 541 

<»tthi— 005^it> 

%m®fflZ**sU>2 0 OK*a5^A^3i8!Cjft!t*'CffaLfc. ZttiZX+isy S 2«* 
2-x*/|^rS^T?UU-hl 8WJMP. t -T^/l^-^^MM h* 

3. o**akoa^a*srFa, ^i^aarF, 7««i^5^7i. «^7* 



-^^-2-xf-;^dr-9-yx-h2M*g|J, tfU t*x/UT^3-/h0 . 211*95. K 
«*2 0 0mHB*3teU SHWHttS-fr*:. JJBffiKMttiWKt JfflRU g*#ffl^,T 



Si ( 1 ) 



[02 503 



[02 5 13 



[02 5 51 



[02 563 
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[02 57] 

mmmm < 1 ) zttmttztzz,. ^^mm^-^^=f-m.\t 9000, n^rmm^ 
-tft^-mts 70000. Kfi^^^a ( mw ) «4 0 0 0 0 0 , is^fctf^a ( m 

n) te;5 2 0 00T"£>-?*:. 

fc§*®l|jf<l> loofise 

n?f missM fflWJ ( * y r v*»a^> c r ) 2 nase 
wmnjm^i 9 0«igp 

[0 2 583 

±imw%7\'yy-texM-&L. 1 4 ox^m* us 2«x? x n/u-^— Tjsma*! 

L, ^fflUc?Ii^ft&^>^-5^T-*^U, ffl»&yx7bS;K«m^ » 

&mm ut. Btii h^-oc7)!Hjtt£i£ 1 tc^-r. 

[02 59] 

<»tth-*— Ptf)S©t> 

W4H»©«fefc:J:9. bi—mTZfttz. ^^WKW^ittWtti&m. (W&MJ&5 OX: 
. 0lK««ffliyu-Hiaa9Om/s) «rfflV^*»¥J^Kg7. 6jumtfOSRJBffcMk9l$ 

*ifc«tt h fii 1 p . 
[0 2 6 03 

[026 11 

fcfcftfctttth*--tf>«*7 9. 6kA/mte*i{t6flM:tf>3&SJ;i. BStth-f-US 
18. 3Am2 /kg. h^- J (A3 6. 2 Am2 /k gTJ>9. flSOttttf-?— (i 
vvfftfc 2 6 — 3 0Am2 / kgt'J»-5)t. 
[0262] 
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( i ) mimimmmmm (mmm) xhK>. wHmwwtft*? 7 

. 6jum, 
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[0264] 
[02 6 5] 

(mum 1-11 Atf JtlRW 1 ~ 5 ) 

HflM»iaaaikLT, r L BP-1760j £&itU «HaBUfc5S3*i 

[0266] 

!83fcttA (OPC) h'^A) 

il/^fl;n-9 5 5-a«§-ti- (3*JEE6 0g/cm) . ESMCJEE- 6 8 0 V d c lz$iffi.n 
S2. OkVpp£fiSL*v^TX£fMjnLT. aR)tH5Al±t— «tCHPWft. « 

Hta5m{avd=-68ov, Bjgp«{avL=- 1 7ovt Ltz. 

[0 2 6 7] 

h^-ffi##fc LT. TK<0»«<0JfJPW6ium, J I S«fMMfP*S«$ (Ra) 0. 7 

. 2mm, g&ilO. 5mm<7)>-'Jr?-y3'^M7>-h'S: 1 9. 6N/m(20g/c 
m) tf)«JET3«3-fr*:. SaCftl 0 0fc^8UU-y2fc«${±2 9 0,itmi:Ut:. 
7xy-;H8flg lOOSMgR 

[0268] 

Jfcl»vC, TXfcLT, -4 8 0V0D]ta«ff4:ffl«9ft2 0 0 0Hz, \z'-7f§im 

ei 6 o o v^atEjrtiucto^ffl^^. m&v-7nm%uiB%fom 

31 ( 1 0 Omm/s ) ^tTWtt^[6l^ 1 1 0%eDXtr-F ( 1 1 Omm/s ) b Ufc. 
[0269] 

^-roei/>rfAlT*5, #«tt3¥tt«3 lOMKffil x 1 08 Q • cm, ^ffl 
rfA?lJg2 4- . I£f22 0mm, SSE5 9N/m (60g/cm) ) £J®7ft*« ( 1 
0 Omm/s e c ) fc*fLT«fc U 36^*4 TX(iE««E 1 . 5kVi; Lfc. 
[02 70] 

LTti, LBP-1 76 0*0*4 ^^«ffi<73!flrV\ 7>f^A^Ut-^ 

WfSr^SiWSrffifflU n-5Oigli3 0mm7A-5)t. *jfc % S*^Jt«i 1 9 0 
*C, ->y7lB£7mmfc:Sj£l,sfc. 
[02 7 1] 

5°c, 6o%rh) mmTizti^x . ep&mwm5%<7)ffi?4 ycom^^mm^^ 

-yil 6 ft/ft (A41MX) ^ruyhT^hjSMtOaHR^-H (W*>. It7"'jy 
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bTVhZ'fr-otz, ) . VttZ. ffiflL ISM (3 2°C, 8 5%RH) BWITtm-feX^- 

h »J >y i^'Sr-b y h L^H^^SS: 3 BfBBMLfcflL ttil* immxTtrnmiz tx 
2 0 0tt«oBffiL«ifc*ffofc. «, K?WiU(18 0g/m2^iMU>:, 

[0272] 

cry ybrv bmmowmi 
i ) 

softs, loo^i, 2oofeac7)<^nr , j>'hr^hii«^o^T, ^?^xrsi 
A-.ftmz&M < i . 4om±) 

B : J|# ( 1 . 3 5-1 . 4 0*81) 
C :«31 ( 1. 2 0-1. 3 5*)i) 
D:iVMl. 2 0*if|) 
[0273] 

2) 

A : #«<C&# ( 1. 5%*i!f) 
B : JWf ( 1 . 5%0±.* 2 . 5%*8t) 
C:#a<2. 5XI2LL, 4. 0%5fe3l) 
D:»M4. 0%1^±) 
[0274] 

3) HS¥tt 

2 0 Oftg^^MBflOBJ««KOiaaifi*±wlK^« hf— 5\ -?>f Tfc:«k Of— 

. v-f9-x-r^**«Ubtcll!io>tt^v^^«K*||Lg|ufe»fl[*SI^L. lit 

A : ^WfcUff ( 0. 0 5*81) 
B : (0. 0 5-0. I5fc») 
C (0. 1-0. 2*iS) 

D:»M0. 2J2Lh) 
[027 5] 

4) ^*14 

50l*Bi: 1 5 0tJta«0TUyhr^hH«(co^T, SOg/cmZ^i^t, Ig 

A : ( 5%*jg> 

B : fiiff ( 5%— 1 0%*8f ) 
C : #a ( 1 0%-2 0%*8t) 
D :BV* (2 0%JM±) 
[0276] 

[ BfMMSSS t «0V y f - y j/PFfli ] 

l ) xv~ftco-?-y^yy 

7V>bT*7b KMKTtt. X D -:7fSiB<0«*«e h *-<0H*£>3ft£«ifti: rUVh 
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A : 

c : mm*mifi*>& 

D : WttW&^ 
[0277] 

2) fiKfltk^vt^/ 
A:*?fc± 

B : WtWWI^J 
C : ffl*«ttft*<ft& 
D : ffltifi^ 
[02783 

3) 5g3t»i:iO^»yf-y^ 

Lfz. 
A 

B : fc?M:IS»#j!,&*l.4 
C : ffl**«*<&& 
D : S**^^ 

[0279] 

[H2J 
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[«3] 
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[0281] 

<4m&hi—Q(7)$m> 

m?9nisT-y\ OK*SB£2»*2 0 0ft:ggM:i&AU 5i$BL*»Lfc. ffi 
7*n^Txy££»U »*Tft4W::;tJfe»Lfc«. 4 O'CT'2 BRHMMCML*:. 
[0282] 

-2T, -f*i'&8l*2 9 2K*#fc:, 1. 0M«Na 3 P0 4 *»«[4 6K*»S:f5lAU 
, 80*CfcJnilUfea, 1. 0M<DCaC 1 2 **§?R6 7l«a5£&*£«lLTCa 3 

(P0 4 ) 2 £*tf**»tt*»fc. 
X^VV 8 2HMSP 

ffi»*ri>xxT;Haii 2MMM 
^ttW^Ux^x/H«ll 0. 5«*g|5 

[0283] 

±12«i#£Th5>f (=#=ffi^tX« («) ) *fflVvt^£#f0te-L'C*»MB 

fiicft £ m: . i <7)#*^ffi^!t% £ 8 o 'c iztm u %z KyRjB»MM»f tc*s ft 4 safe t- ^ 

ffl*#8 oreoxxx^v 7 7X1 5KJHB*8fc&liiI-&U £*ifcfi3-B»Wffli: LT<^ 

A^-sf^MM F 8 Ufc. 
[0284] 

KrSB*3R«*ift:±ie****M!Rl*aAL» 8 0°C, N 2 fSfflSU^fc^TTKji:**: 
S^f-t- (#3Sfc«<ffcX2Se («) ) IZX 1 O. 000 rpmtl OftlSHtfPU it&Lfc. 
^^^F/WfffJtCflttP too. 8 0*C?4WrlBIRiE3-ti\ fc*KBW-h y*A4OTt 
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gmTmnmrnmn phiiio. 5 t* -> fc ) . 

[0285] 

3 ins* 0 m t . **#«tt h . * <^a. - 1- a** t-c* * 

/-/l^l OOOSCi^&ALTMftU 3l^lSISMU/Co SSNKfcJMSft, *3aS:tr'Sr 
v\ Kb^-S^*** 30^=5:^. $ ^Kitf) h t-ftfS 8 OW* 1 0 0 0«I 
&<WcflH¥L£-#£>&AU »rt£-5 0KPatc^bT5ii«SBKff£fr$rort:. ft 
Oft. BSWfc^aSrfrSrW KM— &^0*ffi£5[Itfr&ofc. ^OfjL SvSTl 0 
0 0ltag|5<O#tgSS ( p H 1 . 0 ) O^fcrJfif L&a^Kh^-effSrJSAU 3B#Palfli 

I«h £ 5 0*CT 5 BFS&JISS** LT*8«g 7 . 2 Jum^H8itt^•*- 
[0286] 

z.&m&h-y—'&T-Qni oommmt. ^*v**)Wj~s7^yx°ms*9mLtz& 

y'j3-y^ ;P-C%a Lfc fflSPP*^! 7nm s BET250m2/g CO^Ktt ^ U # 

itflcSMSk^J/iil'S^t- (=#=ifrffcitt (1*) ) xi^Ltdk, 5 or 
[0287] 

[0 288] 

<im&b1—R<7)W&> 

®& h i—onmmv&m vtzmmmm < 1 ) 1 o o«*gi5 

[0289] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In a toner which has a non-subtlety granular material on the surface of particle toner which 
contains binding resin, a wax, and colorant at least, In organic volatile constituent analysis of this 
toner the degree of mean circle form of this toner is 0.970 or more, and according to a head 
space method, The amount of organic volatile constituents of toluene conversion on the basis of 
toner mass [ in / in cooking temperature of this toner / 150 ** ] (Y), A dry type toner, wherein a 
ratio (Y/X) with amount of organic volatile constituents (X) of toluene conversion on the basis of 
toner mass [ in / in cooking temperature of this toner / 100 ** ] is 1.5 or more, X is 200 ppm or 
less and Y is 10-400 ppm. 
[Claim 2] 

The dry type toner according to claim 1, wherein mode circularity of said dry type toner is 0.99 
or more. 
[Claim 3] 

The dry type toner according to claim 1 or 2, wherein the above (Y/X) is 2 0 or more 
[Claim 4] 

The dry type toner according to claim 1 or 2, wherein the above (Y/X) is 3 0 or more 
[Claim 5] 

The dry type toner according to any one of claims 1 to 4, wherein said X is 100 ppm or less and 
said Y is 20-200 ppm. 
[Claim 6] 

The dry type toner according to any one of claims 1 to 5, wherein said particle toner contains 
sulfonic group content resin at least. 
[Claim 7] 

The dry type toner according to any one of claims 1 to 6, wherein said dry type toner carries out 
0.5-50 mass-part content of the wax to binding resin 100 mass part 
[Claim 8] 

The dry type toner according to any one of claims 1 to 7, wherein said dry type toner has an 
endothermic peak in the range of 40-1 10 ** in a DSC curve of a toner measured with a 
differential scanning calorimeter at the time of temperature ud 
[Claim 9] 

The dry type toner according to any one of claims 1 to 7, wherein said dry type toner has an 
endothermic peak in the range of 45-90 ** in a DSC curve of a toner measured with a 
differential scanning calorimeter at the time of temperature up 
[Claim 10] 

The dry type toner according to claim 8 or 9 originating in a wax which an endothermic peak of a 
DSC curve of said dry type toner contains in particle toner. 
[Claim 11] 

The dry type toner according to any one of claims 1 to 10 which said non-subtlety granular 
material is 4-80 nm in primary [ an average of] number particle diameter, and is characterized 
by carrying out hydrophobing processing. 
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[Claim 12] 

The dry type toner according to any one of claims 1 to 1 1, wherein said non-subtlety granular 
material is 4-80 nm in primary [ an average of ] number particle diameter and is at least one sort 
chosen from silica, titanium oxide, and alumina, or its multiple oxide. 
[Claim 13] 

The dry type toner according to any one of claims 1 to 12, wherein said non-subtlety granular 
material is processed by silicone oil at least. 
[Claim 14] 

The dry type toner according to claim 13 characterized by being processed by silicone oil after 
that at the same time said non-subtlety granular material is processed with a silane compound 
at least. 
[Claim 15] 

The dry type toner according to any one of claims 1 to 14, wherein any transition metal 
containing compounds other than said non-subtlety granular material do not exist in the surface 
of said particle toner. 
[Claim 1 6] 

The dry type toner according to claim 1 5, wherein said transition metal containing compounds 
are magnetic-oxide-of-iron particles. 
[Claim 1 7] 

The dry type toner according to claim 1 6, wherein intensity of magnetization in magnetic field 
79.6 kA/m of said dry type toner is 10 - 50Am 2 /kg. 
[Claim 18] 

In measurement by X linear-light electronic spectroscopic analysis (ESCA) of a toner particle 
surface which removed a non-subtlety granular material adhering to the surface, The dry type 
toner according to claim 1 6 or 1 7, wherein a ratio (B/A) of abundance (B) of an iron element to 
that (A) of a carbon element which exists in the surface of this particle toner is less than 0 001 
[Claim 19] 

When a project area nominal diameter of said particle toner is set to C and the minimum of 
distance of magnetic-oxide-of-iron particles and a toner surface in section observation of a 
toner using a transmission electron microscope (TEM) is set to D, The dry type toner according 
to claim 1 8 with which particle toner which satisfies a relation of D/C<=0.02 is characterized by 
50-piece being not less than several percent. 
[Claim 20] 

The dry type toner according to any one of claims 1 6 to 1 9, wherein said particle toner carries 
out 10-200 mass-part content of the magnetic-oxide-of-iron particles to binding resin 100 mass 
part. 

[Claim 21] 

An electrifying process which impresses voltage to charge members and electrifies image 
support. 

An electrostatic latent image formation process which makes an electrostatic latent image form 
in electrified image support, 

A developing process which forms a developing area by arranging image support which holds said 
electrostatic latent image on the surface, and toner support which supports a toner on the 
surface face to face, transfers said dry type toner to said electrostatic latent image in this 
developing area, and forms a toner image on image support, 

A transfer process to which a transfer material is made to carry out electrostatic image transfer 
of the toner image formed on image support, 

In an image formation method with which it **** and imaging is repeatedly performed on image 
support, 

An image formation method, wherein said toner is the dry type toner according to any one of 
claims 1 to 20. 
[Claim 22] 

The image formation method according to claim 21 which said charge members are contact 
electrification members which form image support and a contact part and contact, and is 
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characterized by electrifying image support by impressing voltage to this contact electrification 

member. 

[Claim 23] 

An image formation method given in either of claim 21 or 22 to which movement speed of the 
surface of said contact electrification member which forms a contact part in said electrifying 
process, and movement speed of the surface of said image support are characterized by 
electrifying image support, having the relative speed difference. 
[Claim 24] 

An image formation method given in any 1 paragraph of 21 thru/or 23 by which it is electrifying 
[ a contact electrification member and said image support moving said electrifying process to an 
opposite direction mutually ]Hmage support characterized. 
[Claim 25] 

In said electrifying process, By impressing voltage which superimposed a volts alternating 

current which has direct current voltage or the voltage between peaks of less than 2x\A t (V . : 

th th 

firing potential in direct-current-voltage impression) (V) in a contact electrification member on 
direct current voltage. The image formation method according to any one of claims 21 to 24 
electrifying image support. 
[Claim 26] 

The image formation method according to any one of claims 21 to 25 electrifying image support 
by impressing voltage which superimposed a volts alternating current which has direct current 
voltage or the voltage between peaks of less than V th (V) in a contact electrification member on 

direct current voltage in said electrifying process. 
[Claim 27] 

The image formation method according to any one of claims 21 to 26, wherein said image 
support is a photo conductor using a photoconductivity substance 
[Claim 28] 

The image formation method according to any one of claims 21 to 27 making an electrostatic 
latent image form in image support by image exposure in said electrostatic latent image 
formation process. 
[Claim 29] 

The image formation method according to any one of claims 21 to 28 with which movement 
speed of a toner support side in said developing area is characterized by being the speed of 0.7 
to 7.0 times of this to movement speed of an image support side. 
[Claim 30] 

The image formation method according to any one of claims 21 to 29, wherein surface roughness 
(Ra) of said toner support is 0.2-3.5 micrometers 
[Claim 31] 

The image formation method according to any one of claims 21 to 30, wherein thickness of a 
toner layer supported on toner support in said developing process is 5 - 50 g/m 2 
[Claim 32] 

The image formation method according to any one of claims 21 to 31, wherein a toner amount 
supported on toner support is regulated in said developing process by toner layer thickness 
regulating member arranged in contact with toner support. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the image formation method using the dry type toner used for the image 
formation method like a xerography, an electrostatic recording method, magnetic recording, and a 
toner jet process, and this dry type toner. 
[0002] 

[Description of the Prior Art] 

Conventionally, many proposals are made about the toner and image formation method which 

have magnetism. 

[0003] 

The method of developing using the magnetic toner which has conductivity electrically on U.S. 
Pat. No. 3,909,258 specifications is proposed. This supports conductive magnetic toner on the 
cylindrical conductive sleeve which has magnetism inside, makes this contact an electrostatic 
latent image, and develops it. Under the present circumstances, in a developing area, a track is 
formed of particle toner between a record body surface and a sleeve surface, and an electric 
charge is led to particle toner from a sleeve through this track, and particle toner adheres to a 
picture part according to the Coulomb force between the picture parts of an electrostatic image, 
and negatives are developed. Although the developing method using this conductive magnetic 
toner is an outstanding method which avoided the problem related to the conventional two- 
ingredient developing method, since an opposite side toner is conductivity, it has the problem 
that it is difficult to transfer the developed picture from a recording body electrostatically to 
final support members, such as a regular paper 
[0004] 

Developing methods using the magnetic toner of the high resistance which can be transferred 
electrostatically include the developing method using the charge polarization of particle toner. 
However, the method of starting has problems — the concentration of the developed image with 
slow developing velocity is not fully obtained in essence — and is difficult practically 
[0005] 

As other developing methods using the insulating magnetic toner of high resistance, frictional 
electrification of the particle toner is carried out by friction between particle toner, friction of 
particle toner, a sleeve, etc., etc., and the method of contacting an electrostatic image 
attachment component and developing this is known. However, this method had little contact 
frequency of particle toner and a friction member, and since magnetic-oxide-of-iron particles 
had exposed many magnetic toner used to a toner particle surface, there were problems, such as 
an image defect by poor electrification, that frictional electrification becomes insufficient easily 
[0006] 

The jumping developing method is proposed in JP.55-18656.A etc. This applies magnetic toner 
very thinly on a sleeve, carries out frictional electrification of this, subsequently to an 
electrostatic image, approaches extremely and develops this. This method is a method excellent 
in the point which makes possible increase of the opportunity for a sleeve and a toner to 
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contact, and sufficient frictional electrification by applying magnetic toner thinly on a sleeve. 
However, there are unstable factors in connection with the insulating magnetic toner to be used 
in the developing method using insulating magnetic toner. As for it, into insulating magnetic toner, 
mixture dispersion of a considerable quantity of impalpable powder-like magnetic-oxide-of-iron 
particles is carried out. 

Since this a part of magnetic-oxide-of-iron particle is exposed on the surface of particle toner, 
the mobility of magnetic toner and frictional electrification nature are influenced, and change or 
degradation of the various characteristics required of magnetic toner, such as the developing 
characteristic of magnetic toner and endurance, is caused as a result. 

[0007] 

It is considered to be the big cause that magnetic-oxide-of-iron particles have exposed that the 
problem mentioned above arises when the magnetic toner containing the conventional magnetic- 
oxide-of-iron particles is used on the surface of magnetic toner. Namely, when the low 
magnetic-oxide-ofHron particles of resistance are relatively exposed on the surface of magnetic 
toner as compared with the resin which constitutes a toner, In the fall of toner electrification 
performances, the fall of toner flow kinesis, and use of a long period of time moreover, 
degradation of a toner, such as generating etc. of the nonuniformity of the shade called toners, 
or the fall and sleeve ghost of the image concentration accompanying exfoliation of magnetic- 
oxide-ofHron particles by rubbing with a regulating member, etc. are caused. Although the 
proposal about the magnetic oxide of iron contained in magnetic toner is proposed 
conventionally, it has a point which should still be improved. 
[0008] 

On the other hand, after a toner's carrying out melting mixing of binding resin, the colorant, etc. 
and distributing uniformly, a fine grinding device grinds, and it classifies with a classifier, and is 
manufactured as a toner which has desired particle diameter (pulverizing method), but fine- 
particle-diameter-ization of a toner has restriction in the selection range of material. For 
example, a resin-colorants dispersing element is weak enough, and can pulverize by an usable 
manufacturing installation economically. In order to make a resin-colorants dispersing element 
weak, when actually pulverizing this resin-colorants dispersing element at high speed, the 
particles of a wide size range are easy to be formed, and the problem that the particles (particles 
ground too much) of a comparatively big rate are contained especially arises from this demand. 
In this way, when using a brittle high material as a toner for development in a copying machine 
etc., it receives pulverizing thru/or powdering often further. 
[0009] 

In pulverizing method, it is difficult to distribute thoroughly solid particulates, such as magnetic- 
oxide-of-iron particles or colorant, uniformly into resin, and becomes a cause of increase of a 
fogging, and a fall of image concentration by some degree of the distribution. Since magnetic- 
oxide-of-iron particles expose pulverizing method on the surface of a toner intrinsically, a 
problem surely remains in the mobility of a toner, or the electrifying stability under severe 
environment. 
[0010] 

That is, in pulverizing method, atomization of the toner demanded by high brilliance and high 
definition-ization has a limit, and a powder characteristic especially the uniform electrification 
nature of a toner, and mobility decline remarkably in connection with it 
[0011] 

In order to conquer the problem of the toner by the above pulverizing method, and to fill the 
demand like the above further, the manufacturing method of the toner by a suspension 
polymerization method is proposed. Since atomization of a toner is easily possible and the shape 
of the toner obtained is still more nearly spherical, the toner (henceforth, polymerization toner) 
by suspension polymerization is excellent in mobility, and it becomes advantageous to high- 
definition-izing. However, that mobility and electrifying characteristic fall remarkably by 
containing magnetic-oxide-ofHron particles in this polymerization toner. This is for being easy to 
expose them to a toner surface, since magnetic-oxide-of-iron particles are generally hydrophilic 
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nature. 

In order to solve this problem, refining of the surface characteristic of magnetic-oxide-ofHron 
particles becomes important. 

[0012] 

On the other hand, many are proposed about the surface treatment for the improvement in 
dispersibility of the magnetic-oxide-of-iron particles in polymerization toner. For example, the 
various silane-coupling-agent-treatment art of magnetic-oxide-of-iron particles is proposed by 
JP.59-200254A JP,59-200256,A, JP,59-200257,A, JP,59-224102,A, etc. However, although the 
dispersibility of the magnetic-oxide-of-iron particles in a toner improves to some extent by 
these processings, There is a problem that it is difficult to perform uniformly hydrophobing of a 
magnetic-oxide-of-iron particle surface, neither coalescence of magnetic-oxide-of-iron particles 
nor generating of magnetic-oxide-of-iron particles by which hydrophobing is not carried out can 
be avoided, but it is insufficient for raising the dispersibility of the magnetic-oxide-ofHron 
particles in a toner even on a good level. 
[0013] 

When this invention persons, on the other hand, did hydrophobing processing of the surface of 
magnetic-oxide-olHron particles uniformly, it is distributing magnetic-oxide-of-iron particles 
uniformly inside particle toner, and intension-izing moderately, and found out that the magnetic 
polymerization toner which has the outstanding picture characteristic which is not in the former 
was obtained. Since magnetic-oxide-of-iron particles do not exist in a toner surface 
substantially, the wear of a member which a toner contacts is controlled the electrostatic 
property of a toner is not only stable, but, and this magnetic polymerization toner shows the 
endurance which was excellent in the image forming device itself. Therefore, it drops and 
depends for intensity conventionally also about the material which constitutes a member, and 
the substitution to a cheap thing is attained. However, when it printed out over a long time 
depending on the kind of external additive made to adhere on the surface of a toner with such 
member composition, there was a problem that wear of a member arose 
[0014] 

By the way, efforts to reduce the discharge of a life space, especially the organic volatile 
constituent to the interior of a room are performed in various fields in recent years. The trial 
which reduces the organic volatile constituent discharged from apparatus is made also about 
business machines, such as a printer, a copying machine, and fax, and various proposals are 
made also about the toner field. For example, it is indicated by JP,7-104514,A, JP,7-104515 A 
JP,8-44110,A, and JP,10-142838,A about the toner which reduced the amount of organic volatile 
constituents. 
[0015] 

The amount of organic volatile constituents is reduced in JP,7-104514,A and JP,7-10451 5,A f and 
the toner whose main ingredients of an organic volatile constituent are a monomer and a 
polymerization solvent is indicated. However, since the amount of organic volatile constituents of 
the toner indicated in this gazette cannot say easily what was fully reduced and the main 
ingredients are comparatively low-boiling-point monomer and polymerization solvent, It is also 
difficult for the toner fusion to a photo conductor drum to arise in the print-out in an elevated 
temperature, and to prevent the bad smell from a fixing assembly 
[0016] 

The toner containing the wax of specific physical properties which reduced the amount of 
volatile constituents is indicated by JP,8-441 10,A. If this gazette is followed, a toner with good 
distribution of a wax component can be obtained, but the illustrated toner is pulverized toner 
which has a magnetic body on the surface, and has various problems mentioned above 
[0017] 

The toner whose organic volatile constituent which carried out heat conglobation of the 
pulverized toner underwater, and set the degree of mean circle form to 100-150 is 100 ppm or 
less is indicated by JP,10-142838,A However, the binding resin for toners currently used in this 
gazette was not able to remove an organic volatile constituent necessarily by being a stage used 
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as a toner raw material, thinking that an organic volatile constituent is already removed, and 
heating underwater. It is hard to think that the organic volatile constituent contained in binding 
resin for toners is actually removable from a toner only by heating even if it is generally 
hydrophobicity and is water containing a surface-active agent. Therefore, even if it produces a 
toner according to the example of this gazette, and it can set the degree of mean circle form to 
100-150, it is not necessarily easy for the amount of organic volatile constituents to be 100 ppm 
or less. In this gazette, when making water distribute pulverized toner, even if surface-active 
agents, such as a lot of polyvinyl alcohol and dodecylbenzenesulfonic acid, are used and it 
performs subsequent washing operation, these dispersing agents remain in a toner surface, and 
there is a problem especially in the electrostatic property under high-humidity/temperature. 
Since di-t-butylsalicylic acid zinc and magnetic-oxide-ofHron particles are exposed to a toner 
surface even if it performs heat conglobation, it is related for the ability wearing out and delete 
the stability of electrification, and a member, and there is a problem. 
[0018] 

[Problem(s) to be Solved by the Invention] 

There is this invention in solving the above-mentioned problem. That is, it is hard to produce 
wear of the member of an image forming device, and the purpose of this invention can maintain 
the stable picture over a long period of time, and there is in providing the image formation 
method using the dry type toner and this dry type toner which do not have a bad smell by a 
volatile constituent in image formation. 
[0019] 

[Means for Solving the Problem] 

In a toner which has a non-subtlety granular material on the surface of particle toner on which 
this invention contains binding resin, a wax, and colorant at least, In organic volatile constituent 
analysis of this toner the degree of mean circle form of this toner is 0.970 or more, and 
according to a head space method, The amount of organic volatile constituents of toluene 
conversion on the basis of toner mass [ in / in cooking temperature of this toner / 150 ** ] (Y), 
Cooking temperature of this toner is a dry type toner, wherein a ratio (Y/X) with amount of 
organic volatile constituents (X) of toluene conversion on the basis of toner mass at 100 ** is 
1.5 or more, X is 200 ppm or less and Y is 10-400 ppm 
[0020] 

An electrifying process which this invention impresses [ electrifying process ] voltage to charge 
members, and furthermore electrifies image support, 

An electrostatic latent image formation process which makes an electrostatic latent image form 
in electrified image support, 

A developing process which forms a developing area by arranging image support which holds said 
electrostatic latent image on the surface, and toner support which supports a toner on the 
surface face to face, transfers said dry type toner to said electrostatic latent image in this 
developing area, and forms a toner image on image support, 

A transfer process to which a transfer material is made to carry out electrostatic image transfer 
of the toner image formed on image support, 

In an image formation method with which it **** and imaging is repeatedly performed on image 
support, 

Said toner is an image formation method being a dry type toner of said this invention 
[0021] 

[Embodiment of the Invention] 
[The toner of this invention] 

The degree of mean circle form of the toner of this invention is 0 970 or more 
[0022] 

When the toner of this invention is made to contain magnetic-oxide-of-iron particles and it uses 
as magnetic toner, it is possible to acquire very few good pictures of a fogging because a toner 
forms a thin ear in a developing area and makes uniform one-piece magnetic toner [ one piece ] 
electrification, since circularity is very high. 
[0023] 



http://ww4apdUnpitgojp/cg^ 2009/06/22 



JP,2004-021126,A [DETAILED DESCRIPTION] 



5/48 ^— v 



0.970 or more toners excel [ degree / of mean circle form ] in transfer nature dramatically. This 
has a small touch area of particle toner and a photo conductor, and is considered for the 
adhesion force to the photo conductor of the particle toner resulting from an image-force, Van 
der Waals force, etc. to decline. 
[0024] 

Under the present circumstances, in the circularity distribution of a toner, it is more preferred 
that mode circularity is 0.99 or more. It means that many of particle toner has the shape near a 
real ball as mode circularity is 0.99 or more, and transfer nature improves further. 
[0025] 

With the degree of mean circle form in this invention, and mode circularity. Use as an index 
which expresses the shape of particles quantitatively, and it measures using the TOA Medical 
Electronics flow type particle image analysis apparatus "FPIA-1000" in this invention, It asks for 
the circularity (ai) of the measured particles by following formula (I), and the value which **(ed) 
total of the circularity of all the particles measured as following formula (II) showed further with 
the total particle number (m) is defined as the degree of mean circle form (am). 
[0026] 

Circularity (ai) =L Q /L (I) 
[0027] 

(Among a formula, L Q shows the boundary length of a circle with the same project area as a dry 

type particle toner image, and L shows the boundary length of the projection image of dry type 
particle toner.) 
[0028] 
[Equation 1] 

m 

¥^Rfl?S (am) = £a i/m (II) 

i = 1 



[0029] 

With mode circularity, circularity from 0.40 to 1.00 Less than [ 0.400 or more ] 0.410. Like less 
than [ 0.990 or more / less than / 0.410 or more / 0.420 — ] 1.000 and 1.000, for every 0.01, 61, 
circularity of each particle divided and measured is assigned to each divided range, respectively, 
and a frequency value is the circularity of a peak used as the maximum in circularity frequency 
distribution. 
[0030] 

FPIA-1000" which is a measuring device used by this invention, After computing circularity of 
each particle, in calculation of the degree of mean circle form, it divides into a class which 
divided circularity 0.40-1.00 into 61 by circularity which was able to obtain particles, and the 
computing method which computes the degree of mean circle form using a center value and 
frequency of a division point is used. However, an error of each value of the degree of mean 
circle form computed by this computing method, and each value of the degree of mean circle 
form computed by formula using circularity of each particle mentioned above directly, It is a 
thing of a grade which can be disregarded that it is very small and substantially, and in this 
invention, a concept of a formula using circularity of each particle mentioned above for reasons 
of handling of data like shortening of calculating time or simplification of a calculation computing 
equation directly may be used, and such a computing method that carried out the partial change 
may be used. 
[0031] 

As a measurement procedure, it is as follows. 
[0032] 

Make 10 ml of water which is dissolving about 0.1 mg of surface-active agents distribute about 5 
mg of toners, prepare dispersion liquid, irradiate dispersion liquid with an ultrasonic wave (20 kHz, 
SOW) for 5 minutes, and dispersion-liquid concentration is set to 5000-20,000 piece [/micro ] I, It 
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measures with said device and asks for the degree of mean circle form and mode circularity not 

less than 3-micrometer of a particle group of a projected area diameter. 

[0033] 

The degree of mean circle form in this invention is an index of a degree of unevenness of a 
toner, and the degree of mean circle form serves as a small value, so that 1.000 is shown and 
the shape of surface type of a toner becomes complicated, when a toner is a perfect globular 
form. 
[0034] 

In this invention, as a method of making the degree of mean circle form of a toner 0.970 or more, 
Although a method and a monomer which manufacture particle toner directly with a suspension 
polymerization method mentioned above dissolve, the resin in an insoluble solvent, It can attain 
by various methods, such as a method of spraying into the air a molten mixture or a solution of a 
method of obtaining a spherical toner by the distributed polymerizing method which polymerizes 
a monomer under existence of dispersion stabilizer, a method of conglobating with heat particle 
toner manufactured with pulverizing method, and a toner raw material, and manufacturing a 
spherical toner. 
[0035] 

Among manufacturing methods of these toners, although a toner of a globular form [ method / 
by spraying ] is obtained easily, particle size distribution of an obtained toner becomes large 
easily. On the other hand, although a toner with which the distributed polymerizing method is 
acquired by obtaining a spherical toner easily shows very sharp particle size distribution, from a 
viewpoint concerning [ selection of material to be used being narrow or use of an organic 
solvent ] processing of a waste solvent, and the inflammability of a solvent, its manufacturing 
installation is complicated and it tends to make it complicated. In a manufacturing method by 
smoothing and conglobation processing of pulverized toner, it may not necessarily be easy to 
make the degree of mean circle form or more into 0.970, and great cost may arise in 
conglobation processing, or toner performance degradation may arise by down stream 
processing. 
[0036] 

On the other hand, circularity of particle toner and control of circularity standard deviation are 
dramatically easy for a method of manufacturing a toner of this invention with a suspension 
polymerization method, and it is an especially desirable manufacturing method 
[0037] 

In making a toner of this invention contain magnetic-oxide-of-iron particles and considering it as 
magnetic toner, If the surface uses uniformly magnetic-oxide-ofHron particles by which 
hydrophobing processing was carried out as a toner raw material, in order that magnetic-oxide- 
ofHron particles which magnetic-oxide-oiHron particles have not exposed to a toner particle 
surface substantially may tend to obtain a toner intension-ized inside particle toner, A 
suspension polymerization method is an especially advantageous manufacturing method also at a 
point that can shave a member in contact with a toner, for example, a photoconductive drum, a 
fixing roller, a fixing film, etc., and ****** is controlled 
[0038] 

In organic volatile constituent analysis of a toner according [ a toner of this invention ] to a head 
space method, The amount of organic volatile constituents of toluene conversion on the basis of 
toner mass [ in / in cooking temperature of a toner / 1 50 ** ] (Y), It is indispensable that a ratio 
(Y/X) with amount of organic volatile constituents (X) of toluene conversion on the basis of 
toner mass [ in / in cooking temperature of a toner / 100 ** ] is 1.5 or more, and said X is 200 
ppm or less, and said Y is 10-400 ppm. 
[0039] 

A fixed quantity of the amount of organic volatile constituents of a toner of this invention is 
performed using a head space method. A head space method seals a toner hermetically in a 
well-closed container, is constant temperature, after it carries out fixed time heating and makes 
between a sample and the gaseous phase an equilibrium situation, pours gas of a gas phase 
portion in a well-closed container into a gas chromatograph, and quantifies a volatile constituent. 
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Under the present circumstances, an organic volatile constituent is detected, using FID 
(hydrogen ionHzed detector) as a detector of a gas chromatograph. Although a method of 
dissolving a toner in a solvent pouring into a gas chromatograph as analytical method of a 
volatile constituent in a toner conventionally, and quantifying is known, since a peak of a volatile 
constituent is buried in a solvent peak by this method, as assay of an organic volatile constituent 
of a toner, it is unsuitable. 
[0040] 

The amount of organic volatile constituents of toluene conversion on the basis of toner mass 
[ in / on a measuring condition which a toner of this invention describes below, and / in cooking 
temperature of a toner / 150 ** ] (Y), A ratio (Y/X) of amount of organic volatile constituents 
(X) of toluene conversion on the basis of toner mass [ in / in cooking temperature of a toner / 
100 ** ] is three or more still more preferably two or more preferably 1.5 or more 
[0041] 

Magnetic-oxide-ofHron particles do not exist in a toner particle surface, this invention persons, 
substantially, And as a result of examining the endurance of spherical magnetic toner obtained 
by the polymerizing method, in combination with a certain kind of external additive. In order that 
a member to which particle toner and a toner contact harder [ which is a globular form ] might 
concentrate on one point via an external additive and toner shape might contact, even if 
magnetic-oxide-of-iron particles were not exposed to the surface, it became clear that it is easy 
to produce wear of a member. Isolation of an external additive produced when a toner with much 
isolation of an external additive from a toner particle surface becomes remarkable and several 
many wear of this member is printed out, There were amount (X) of organic volatile constituents 
of toluene conversion and correlation on the basis of toner mass, it was easy to separate an 
external additive, so that there was much the quantity, and it became clear that wear of a 
member is also promoted. [ in / in cooking temperature of a toner / 100 ** ] By one side, at the 
time of fixing, an external additive adhering to a toner particle surface is removed promptly, and 
a toner particle surface is exposed, Since heat transfer from a heat source to particle toner is 
[ it ] better for a heat source side and toner particle surfaces, such as a heat roller, to carry out 
direct contact and they can be fixed to paper by small quantity of heat, can say that it is 
desirable, but. By this invention persons' examination, so that there are many amounts of organic 
volatile constituents of toluene conversion on the basis of toner mass [ in / in cooking 
temperature of a toner / 1 50 ** ] (Y), An external additive of a toner particle surface became 
clear [ that fusion's are easy to be buried in an inside and outstanding fixability is revealed ] from 
the surface of beam particle toner at the time of fixing 
[0042] 

Therefore, from a viewpoint of wear of a member, few directions of amount (X) of organic volatile 
constituents of toluene conversion on the basis of toner mass [ in / in cooking temperature of a 
toner / 100 ** ] are preferred, The amount of organic volatile constituents of toluene conversion 
on the basis of toner mass at cooking temperature at 150 ** of a toner (Y) can be said to be 
preferred [ more ones ] from a fixable viewpoint, The amount of organic volatile constituents of 
toluene conversion on the basis of toner mass [ in / as a result of this invention person's 
repeating examination about these relative amounts / in cooking temperature of a toner / 150 
** ] (Y), A conclusion that it was indispensable that a ratio (Y/X) with amount of organic volatile 
constituents (X) of toluene conversion on the basis of toner mass [ in / in cooking temperature 
of a toner / 100 ** ] is 1.5 or more was obtained 
[0043] 

A result of having examined absolute magnitude of the amount of organic volatile constituents on 
each condition, That it is 200 ppm or less amount (X) of organic volatile constituents of toluene 
conversion on the basis of toner mass [ in / in cooking temperature of a toner / 100 ** ] 
Prevention from isolation of an external additive, About the amount of organic volatile 
constituents of toluene conversion on the basis of toner mass [ in / it is required from a 
viewpoint of prevention from wear of a member, and / in cooking temperature of a toner / 150 
** ] (Y). Since the effect is reaching the ceiling above a certain constant value, and a problem is 
produced in the electrostatic property of a toner or it can also become a cause of a bad smell 
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from a fixing assembly if too not much large although it becomes good [ fixability ] so that it is 
large, The quantity (Y) needs to convert into toluene and to be in the range of 10-400 ppm, and 
it became clear that 20-200 ppm was an especially desirable range. 
[0044] 

The amount of organic volatile constituents of toluene conversion on the basis of toner mass 
[ in / toner / of this invention / in cooking temperature of a toner / 150 ** ] (Y), Although it is 
indispensable that a ratio (Y/X) with amount of organic volatile constituents (X) of toluene 
conversion on the basis of toner mass [ in / in cooking temperature of a toner / 100 ** ] is 1.5 
or more, and said X is 200 ppm or less, and said Y is 10-400 ppm, This can be attained by 
various methods. In manufacture of polymerization toner, by adjustment of polymerization 
conditions For example, a residual monomer, . Moreover it adjusts ullage, such as benzaldehyde 
and polymerization initiator residue, distill after an end of a polymerization, distill off these 
volatile constituents in a toner with water, and adjust ullage. Various methods, such as a method 
of adjusting the amount of volatile constituents in a toner, are employable by [, such as adjusting 
the amount of volatile constituents in a toner with flush drying or vacuum drying, ] washing 
particle toner with a solvent in addition to a method known from the former 
[0045] 

What is necessary is just to measure a fixed quantity of the amount of organic volatile 

constituents of a toner by a head space method as follows 

[0046] 

300 mg of toners are weighed precisely to a vial bottle for head spaces (a capacity of 22 ml), and 
a seal is carried out by an exclusive septum by which Teflon (registered trademark) coating was 
carried out with a crimp cap using a crimper. This vial is set to a head space sampler, and it 
analyzes on condition of the following. And a gross-area value of a peak of obtained GC chart is 
computed by data processing. In this case, it deducts from toner measurement data about blank 
values, such as an organic volatile constituent which measure simultaneously as a vial of empty 
which has not enclosed a toner being blank, for example, volatilizes from a septum. The amount 
of organic volatile constituents of toluene conversion on the basis of toner mass what weighed 
only toluene precisely in a vial — several points (for example, O.lmicrol.) After measuring in the 
following analysis condition, respectively before doing LOmicrol preparation of and measuring a 
toner sample, O.Smicrol and, What is necessary is to prepare an analytical curve from a charge 
and a toluene area value of toluene, and just to convert an area value of an organic volatile 
const.tuent of a toner into mass of toluene on the basis of toner mass based on this analytical 
curve. y 
[0047] 

<Measuring device> 

Head-space sampler: HEWLETT PACKARD 7694 
Oven temperature: 100 ** and 150 ** 
Sample cooking time: 60 minutes 
Sample Loop (nickel):1ml 
Loop temperature: 1 70 ** 
Transfer-line temperature: 190 ** 
Application-of-pressure time: 0.50 minute 
LOOP FILL TIME: 0.01 minute 
LOOP EQ TIME: 0.05 minute 
INJECT TIME: 1.00 minutes 
GC cycle time: 80 minutes 
Carrier gas: helium 

GC:HEWLETT PACKARD 6890GC (detector: FID) 

Column: H.P -1 (0.25 micrometer x 30 m in inside diameter) 

Carrier gas: helium 

Oven: It is a temperature-up 20-minute hold to 300 ** in a part for 20-minute hold and 20 **/at 
oO **. 

INJ: 300 ** 



http://ww4Jpdlinpit.gojp/cgi-biii/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/06/22 



^,2004-021 126, A [DETAILED DESCRIPTION] 



9/48 ^— v 



DET: 320 ** 

Split loess, constant pressure (20 psi) mode 
[0048] 

A toner of this invention is a toner which has a non-subtlety granular material on the surface of 
particle toner, and it is preferred that a transition metal containing compound does not exist in 
the surface of particle toner which removed a non-subtlety granular material substantially. 
Although a toner of this invention contains colorant as an essential ingredient, the state where 
these colorant that is a transition metal containing compound is not substantially exposed to a 
toner surface for example, when making particle toner contain magnetic-oxide-of-iron particles 
and a copper phthalocyanine as colorant is preferred, electrostatic property stabilized as it is in 
a state which colorant which is a transition metal containing compound exposed to a toner 
surface is not acquired — wear of a member of an image forming device — it can also delete — 
it is easy to produce. 
[0049] 

If a transition metal containing compound does not exist substantially on the surface of particle 
toner here, For example, in the case of magnetic toner containing magnetic-oxide-of-iron 
particles, a ratio (B/A) of content (B) of an iron element to content (A) of a carbon element 
which exists in the surface of particle toner measured by X linear-light electronic spectroscopic 
analysis mentioned later says the state of being less than 0 001 
[0050] 

To make a toner of this invention contain magnetic-oxide-of-iron particles, it is preferred that 
particle toner has high electrification quantity, and it is required for magnetic-oxide-of-iron 
particles which serve as a leak site of an electric charge on the surface for that purpose not to 
be exposed. When magnetic toner which magnetic-oxide-of-iron particles have furthermore 
exposed to a toner particle surface is used, members, such as a photo conductor by exposed 
magnetic-oxide-of-iron particles, can be deleted, and it becomes remarkable and is easier to 
appear than **. However, if it is less than [ like **** (B/A) ] 0.001, i.e., magnetic-oxide-of-iron 
particles use magnetic toner hardly substantially exposed to a toner particle surface it will 
become possible to reduce **** of a photo conductor remarkably. Of course, also in an image 
formation method which combined a contact transfer process, the effect is greatest and it is 

? B 0 ??n e nnn a c CqU,re * **** Ngh definition P icture °™ * "°ng period of time, if less than further 
{B/A) 0.0005 are used, it is more desirable from high definition and durable stability being 
markedly alike, and improving. 
[0051] 

In the case of magnetic toner in which a toner of this invention contains magnetic-oxide-of-iron 
particles, the ratio (B/A) of content (B) of an iron element to content (A) of a carbon element 

a ?!' f S In * e u ma « netic toner P article s ^ce can conduct surface composition analysis by 
[0052] llnearH| S nt electronic spectroscopic analysis), and can be computed. 

A device and a measuring condition of ESCA in this invention are as follows. 

mmmm -.pnum i6oosi xmytn^ftytmrn 
ftytmw 8 0 0^1110 

[0053] 

In this invention, surface-atoms concentration is computed from peak intensity of each 

measured element using a relative sensitivity factor of PHI offer 

[0054] 

This measurement analyzes about particle toner which removed a non-subtlety granular material 
adhering to the surface. Put a toner in a solvent which does not dissolve particle toner, such as 
isopull pill alcohol, and it is specifically cleaned ultrasonically, After separating a non-subtlety 
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granular material adhering to particle toner and a toner particle surface in a solvent, it carries 
out by repeating a decantation, using a magnet etc.. and with supernatant liquid, a non-subtlety 
granular material is removed, particle toner which remained is dried, and ESCA is measured. In 
this example mentioned later, it can measure similarly. 
[0055] 

As magnetic powder which particle toner is made to contain in order to use a toner as magnetic 
toner in this invention, magnetite and a mug — magnetic oxides of iron, such as hematite and a 
ferrite, iron, and cobalt. An alloy of metal, such as metal, such as nickel, or these metal, 
aluminum and cobalt, copper, lead, magnesium, tin. zinc, antimony, beryllium, bismuth, cadmium, 
calcium, manganese, selenium, titanium, tungsten, and vanadium, and its mixture are mentioned 
[0056] 

especially a thing that uses as the main ingredients also in these magnetic oxides of iron which 
may also contain elements, such as Lynn, cobalt, nickel, copper, magnesium, manganese, 
aluminum, and silicon, such as a tri-iron tetraoxide and gamma-iron oxide, is preferred — these 
— one sort — or two or more sorts are used together and it is used. These magnetic oxides of 
iron has [ a thing of 5-7 ] preferred Mohs hardness. 
[0057] 

As shape of magnetic-oxide-of-iron particles, although there are eight face pieces, six face 
pieces, a globular form, a needle, the shape of a piece of phosphorus, etc., when what has the 
few anisotropy of eight face pieces, six face pieces, a globular form, an unfixed type, etc. raises 
image concentration, it is desirable. Shape of such magnetic-oxide-of-iron particles can be 
checked by SEM (scanning electron microscope) etc 
[0058] 

As magnetic properties of magnetic-oxide-of-iron particles in this invention, that 1 - 
100Am 2 /kg, and whose coercive force 10 - 200Am 2 /kg, and residual magnetization are 1 - 30 
kA/m under magnetic field 795.8 kA/m in saturation magnetization is used preferably. 
LUUDyj 

In this invention, the magnetic properties of magnetic-oxide-of-iron particles are feasible by a 
method of measuring by external magnetic field 796 kA/m at a room temperature of 25 ** usine 
an oscillatory type magnetometer "VSMP-1-10" (made by Toei Industry) 
[0060] 

In the case of magnetic toner in which a toner of this invention contains magnetic-oxide-of-iron 
part.cles, as volume average particle diameter of magnetic-oxide-of-iron particles used 0 01-1 0 
micrometer is desirable still more preferred, and 0.05-0.5 micrometer is preferred. Since a fall of 
a black degree becomes remarkable, and tinting strength becomes insufficient as colorant of a 
toner for black and white and also condensation of magnetic-oxide-of-iron particles becomes 
strong when volume average particle diameter is less than 0.01 micrometer, it becomes the 
tendency for dispersibility to get worse. On the other hand, if volume average particle diameter 
exceeds 1.0 m.crometer, tinting strength comes to be insufficient like common colorant In 
addition, when using it as colorant for small grain diameter toner especially, it becomes difficult 
to make each particle toner distribute magnetic-oxide-of-iron particles of the number probable 
and dispersibility gets worse easily. 
[0061] 

Volume average particle diameter of magnetic-oxide-of-iron particles can be measured using 
I bM (transmission electron microscope). A granular material sample of a toner to measure is 
specifically observed by TEM, particle diameter of 100 magnetic-oxide-of-iron particles in a view 
is measured, and it asks for volume average particle diameter 
[0062] 

As a concrete observation method by above-mentioned TEM, After fully distributing particles 
which should be observed into an epoxy resin of room-temperature-setting nature, a method of 
observing a hardened material which might make it harden for two days in atmosphere with a 
temperature of 40 ** as a sample of a thin film integrated circuit with a microtome provided with 
a diamond gear tooth is illustrated. 
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[0063] 

In making a toner of this invention contain magnetic-oxide-of-iron particles and manufacturing 
with a suspension polymerization method, When it is preferred that hydrophobing processing of 
the particle surface is carried out beforehand as for magnetic-oxide-of-iron particles to be used 
and hydrophobing of the particle surface of magnetic-oxide-of-iron particles is carried out, in a 
drainage system medium, When a method of carrying out a surface treatment is used hydrolyzing 
a coupling agent distributing magnetic-oxide-of-iron particles so that it may become primary 
particle diameter, homogeneity and especially since hydrophobing processing is carried out 
moderately, the surface of magnetic-oxide-of-iron particles is preferred. Coalescence of 
magnetic-oxide-of-iron particles does not produce this hydrophobing disposal method as easily 
as a method of carrying out dry processing in the gaseous phase, and electrification repulsion 
between magnetic-oxide-of-iron particles by hydrophobing processing works, and the surface 
treatment of the magnetic-oxide-of-iron particles is carried out in the state of the first [ about ] 
particles. 
[0064] 

A method of processing a magnetic-oxide-of-iron particle surface while a coupling agent is 
hydrolyzed in a drainage system medium, It is not necessary to use a coupling agent which 
generates gas like chlorosilicanes and silazanes, and in the gaseous phase, magnetic-oxide-of- 
iron particles unite easily, good processing can also use now a high viscosity difficult coupling 
agent, and an effect of hydrophobing is still more greatest until now 
[0065] 

As a coupling agent which can be used in a surface treatment of magnetic-oxide-of-iron 
particles used for this invention, a silane coupling agent, a titanium coupling agent etc are 
mentioned for example. A silane coupling agent is used more preferably and it is expressed with 
a general formula (1). 
[0066] 

R m Si V 1 > 

R shows an ARUKO oxy group among [type, m shows an integer of 1-3, Y shows a hydrocarbon 
group like an alkyl group, a vinyl group, a glycidoxy group, and an methacrylic group, and n shows 
an integer of 1 -3. However, it is m+n=4 ] 
[0067] 

As a silane coupling agent shown by the above-mentioned general formula (1), For example 
vinyltr.metoxys.lane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane 
Vinyltnacetoxysilane methyl trimetoxysilane, methyl triethoxysilane. Isobutyl trimethoxysilane 
dimethyld.methoxys.lane, dimethyl diethoxysilane. Trimethylmethoxysilane, hydroxypropyl 
trimethoxysilane, phenyltrimethoxysilane, n-hexadecyl trimethoxysilane n- 
octadecyltrimethoxysilane, etc. can be mentioned 
[0068] 

It is good to carry out hydrophobing processing of the magnetic-oxide-of-iron particles in a 
drainage system medium using an alkyltrialkoxysilane coupling agent especially expressed with a 
following general formula (2). 
[0069] 

C P H 2p + r Si -<°C q H 2q+1 ) 3 (2) 

[0070] WS an ' nteger ° f 2 ~ 20 among a formu| a- and q shows an integer of 1-3.] 

If p in the above-mentioned formula is smaller than two, it will become easy [ hydrophobing 
process.ng ], but it is difficult to fully give hydrophobicity and it becomes difficult to control 
exposure of magnetic-oxide-of-iron particles from particle toner. If p is larger than 20 
hydrophob.cty will become enough, but coalescence of magnetic-oxide-of-iron particles 
.ncreases, .t becomes difficult to fully distribute magnetic-oxide-of-iron particles into a toner 
and fogging and transfer nature serve as a deteriorating tendency 
[0071] 

If q is larger than three, the reactivity of a silane coupling agent will fall and hydrophobing will 
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become is fully hard to be performed. It is good to use an alkyltrialkoxysilane coupling agent p in 
a formula indicates an integer (preferably integer of 3-15) of 2-20 to be, and q indicates an 
integer (preferably integer of 1 or 2) of 1-3 to be especially. 
[0072] 

The throughput is good to consider it as 0.1 to 10 mass part preferably 0.05 to 20 mass part to 

magnetic-oxide-ofHron particle 100 mass part. 

[0073] 

In this invention, a "drainage system medium" is a medium which is using water as a basic 
component Specifically, water itself, a thing which added a little surface-active agents in water, 
a thing which added pH modifier in water, and a thing which added an organic solvent in water 
are mentioned as a drainage system medium. 
[0074] 

As a surface-active agent, a non ion system surface-active agent like polyvinyl alcohol is 
preferred. A surface-active agent is good to carry out 0.1-5 mass-part addition to water 100 
mass part. Inorganic acid like chloride is mentioned as a pH modifier. As an organic solvent, 
methanol etc. may be mentioned and it may be added 0 to 500% to water. 
[0075] 

In order to process by a coupling agent in a drainage system medium as a surface treatment 
method of magnetic-oxide-of-iron particles, a method of agitating optimum dose of magnetic- 
oxide-of-iron particles and coupling agents in a drainage system medium is mentioned. For 
example, it is a mixer (specifically attritor, a high shearing mixing device like TK homomixer) 
which has an impeller, and it is good for magnetic-oxide-of-iron particles to fully carry out so 
that it may become a primary particle in a drainage system medium. 
[0076] 

In this way, since condensation of particles is not seen but hydrophobing processing of each 
particle surface is carried out uniformly, when it uses as a material for polymerization toner, 
dispersibility to inside of particle toner is dramatically good [ magnetic-oxide-of-iron particles 
which are obtained and by which the surface treatment was carried out ]. And there is no 
exposure from a toner particle surface, and polymerization toner almost near a globular form is 
obtained. 
[0077] 

In circularity, by using magnetic-oxide-of-iron particles by which the surface treatment was 
carried out by an above-mentioned coupling agent, mode circularity further 0.970 or more or 
more by 0.99. If a ratio (B/A) of content (B) of an iron element to content (A) of a carbon 
element which exists in the surface of a toner measured by ESCA becomes possible [ obtaining 
magnetic toner called less than 0.001 ] and uses this toner with an image formation method of 
this invention, high-definition stabilization can be attained, if (B/A) is made into less than 0.0005, 
high definition and durable stability will be markedly alike, and will improve. 
[0078] 

this invention — business — **** — a magnetic oxide of iron — a particle — it is preferred to 
use ten to 200 mass part to binding resin 100 mass part. It is good to use 20 to 180 mass part 
still more preferably. In less than ten mass parts, tinting strength of a toner is scarce and control 
of fogging is also difficult. On the other hand, when 200 mass parts are exceeded, holding power 
by magnetism to toner support becomes strong, uniform distribution of magnetic-oxide-o*Hron 
particles to each particle toner may not only become difficult, but development nature may fall 
or fixability may fall. 
[0079] 

A toner of this invention may make other publicly known colorant other than magnetic-oxide-of- 
iron particles contain. In this case, a publicly known color and paints are mentioned as usable 
colorant. These colorant may be used independently, and two or more sorts may be used 
together and used for it. If it is preferred to use one to 20 mass part to binding resin 100 mass 
part as for an addition of colorant other than these magnetic-oxide-ofHron particles and there 
are than one mass part, tinting strength is insufficient for it, and when more than 20 mass parts, 
fixability may get worse. [ few ] 
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[0080] 

Cyanogen colorant, a magenta coloring agent, and a yellow coloring agent which are shown in the 
following besides being nigrosine dye/paints, carbon black, etc. as colorant other than magnetic- 
oxide-of-iron particles, for example are mentioned. 
[0081] 

As cyanogen colorant, a copper-phthalocyanine compound and its derivative, the Anthraquinone 
compound, a base color rake compound, etc. can be used. Specifically, the C.I. pigment blues 1, 
7, 15, 15:1, 15:2, 15:3, 15:4, 60, and 62 and 66 grades can use suitably especially. 
[0082] 

As a yellow coloring agent, a compound etc. which are represented by a condensation azo 
compound, an isoindolinone compound, the Anthraquinone compound, an azo metal complex, a 
methine compound, and allyl amide compound are used. Specifically, the C.I. pigment yellow 12, 
1 3, 1 4, 1 5, 1 7, 62, 74, 83, 93, 94, 95, 1 09, 1 1 0, 1 1 1 , 1 28, 1 29, 1 47, and 1 68 and 1 80 grades are 
used suitably. 
[0083] 

As a magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound, 
Anthraquinone, a quinacridone compound, a base color rake compound, a naphthol compound, a 
benz imidazolone compound, a thioindigo compound, a perylene compound, etc. are used. The C.I. 
pigment red 2, 3, 5, 6, 7, and 23, 48; 2, 48; 3, 48; 4, 57; 1, 81; 1, and 144, 146, 166, 169, 177, 184, 
185, 202, 206, 220, 221 and 254 are especially specifically preferred. 
[0084] 

That by which hydrophobing processing of the surface was carried out may be used for these 
colorant like the above-mentioned magnetic-oxide-of-iron particles. About magnetic-oxide-of- 
iron particles, it is possible by performing washing, desiccation, etc. suitably to adjust the amount 
of organic volatile constituents of a toner of this invention by removing residue, an impurity, etc. 
of a hydrophobing processing agent which were used for hydrophobing. 
[0085] 

Although binding resin which is a component of particle toner of a toner of this invention is 
conventionally chosen from a publicly known material arbitrarily, if an example is given, a styrene 
acrylic copolymer, polyester resin, an epoxy resin, etc. will be mentioned. 
[0086] 

If it is preferred that it is 50-70 ** as for glass transition point temperature (Tg) of the above- 
mentioned binding resin and it is lower than 50 **, the preservability of a toner will fall, and when 
higher than 70 **, there is a tendency inferior to fixability. [ of a thing ] 
[0087] 

Glass transition temperature (Tg) of binding resin can be measured like an endothermic peak by 
differential thermal analysis of a wax mentioned later. That is, glass transition temperature (Tg) is 
performed according to "ASTMD3418-8" using DSC-7 by PerkinElmer, Inc. Correction for 
temperature of a device primary detecting element uses the heat of fusion of indium about 
amendment of quantity of heat using the melting point of indium and zinc. It is feasible by setting 
empty bread to a measuring sample for contrast using bread made from aluminum, and measuring 
by a part for heating-rate/of 10 **. 
[0088] 

Although it can manufacture also with pulverizing method, since it is preferred that transition 
metal containing compounds, such as magnetic-oxide-ofHron particles, do not exist in a toner 
particle surface as for a toner of this invention; it is simpler to obtain a toner of this invention by 
the polymerizing method, and it is preferred. When obtaining a toner of this invention by the 
polymerizing method, a polymerization nature constituent which contains a polymerization nature 
monomer, a wax, and colorant at least can be obtained by polymerizing. As a polymerization 
nature monomer which can be used, under the present circumstances, styrene, methyl acrylate, 
Ethyl acrylate, acrylic acid n-butyl, isobutyl acrylate, Acrylic acid n-propyl, acrylic acid n-octyl, 
acrylic acid dodecyl, 2-ethylhexyl acrylate, acrylic acid stearyl, acrylic acid 2-KURORU ethyl, 
Acrylic ester, such as acrylic acid phenyl, methyl methacrylate, Ethyl methacrylate, methacrylic 
acid n-propyl, n-butyl methacrylate, Methacrylic acid isobutyl, n-octyl methacrylate, methacrylic 
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acid dodecyl, 2-ethylhexyl methacrylate, stearyl methacrylate, methacrylic acid phenyl. It is 
arbitrarily chosen from monomers, such as methacrylic acid ester and other acrylonitrile, such as 
dimethylaminoethyl methacrylate and diethylaminoethyl methacrylate, a methacrylonitrile, and 
acrylamide. By using what was fully refined, the above-mentioned monomer can adjust the 
amount of organic volatile constituents of a toner. 
[0089] 

The amount of organic volatile constituents of toluene [ cooking temperature / of a toner ] 
conversion on the basis of toner mass in 150 ** in this invention (Y), In order for cooking 
temperature of a toner to make a ratio (Y/X) with amount of organic volatile constituents (X) of 
toluene conversion on the basis of toner mass in 100 ** 1.5 or more, and for X to be 200 ppm or 
less and for Y to be 10-400 ppm, Simultaneously with a polymerization reaction, a decomposition 
product (for example, 2-ethylhexanoic acid produced by decomposition of benzoic acid and t- 
butylperoxy2-ethylhexanoate which are produced by disassembly of benzoyl peroxide) of an 
initiator is removable in a post process if needed. In that case, various methods, such as 
distillation, desiccation, and washing, are used as an elimination means of an initiator 
decomposition product, for example, when decomposition products are carboxylic acid, such as 
benzoic acid. When a polymerization is substantially completed during a polymerization reaction, 
a method of making aqueous phase eluted by using as carboxylate carboxylic acid which is a 
decomposition product, and removing from a toner is employable by making pH of a system into 
alkalinity by sodium carbonate, sodium hydroxide, etc. 
[0090] 

As for a toner concerning this invention, in a DSC curve of a toner measured with a differential 
scanning calorimeter, it is preferred at the time of temperature up to have an endothermic peak 
at 45-90 ** more preferably 40-1 10 **. 
[0091] 

Energies, such as heat and a pressure, are fixed to a toner image transferred on a transfer 
material on a transfer material after that, and a semipermanent picture is acquired. Under the 
present circumstances, generally hot calender roll type fixing is used well. 
[0092] 

If volume average particle diameter uses a toner of 10 micrometers or less, a very high definition 
picture can be acquired, but particle toner with fine particle diameter enters into a crevice 
between textiles of paper, when transfer materials, such as paper, are used, it becomes 
insufficient [ a receipt of heat from a roller for heat fusing ], and tends to generate low- 
temperature offset. 
[0093] 

However, in a DSC curve of a toner measured with a differential scanning calorimeter, if a toner 
is designed have an endothermic peak in the range of 40-110 ** at the time of temperature up, 
it will become possible to prevent **** of a photo conductor, reconciling high resolution nature 
and offset-proof nature. If said endothermic peak of a toner is smaller than 40 **, a problem may 
arise in preservation stability-proof or electrostatic property, and if this endothermic peak is 
larger than 110**, it may become difficult to prevent **** of a photo conductor. 
[0094] 

Although there are various methods as a method of making the range of 40-1 10 ** revealing an 
endothermic peak at the time of temperature up, in a DSC curve of a toner measured with a 
differential scanning calorimeter, For example, when manufacturing a toner, it can attain easily by 
using a conventionally publicly known wax mentioned later as a part of raw material. 
[0095] 

Measurement of endothermic peak temperature of a toner or a wax is performed according to 
ASTM D 3418-8. "DSC-7" by PerkinElmer, Inc. is used for measurement, for example. 
Correction for temperature of a device primary detecting element uses the heat of fusion of 
indium about amendment of quantity of heat using the melting point of indium and zinc. Empty 
bread is set to a measuring sample for contrast using bread made from aluminum, and it 
measures by a heating rate of 10 ** / min. As described above, glass transition temperature 
(Tg), such as a binding resin ingredient, can also be measured with the above-mentioned 
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measuring device. 
[0096] 

As a wax usable to a toner of this invention, A petroleum system wax and its derivatives, such 
as paraffin wax, microcrystallin wax, and PETORO lactam, A montan wax and its derivative, 
hydrocarbon wax by a Fischer Tropsch process, and its derivative, An oxide, and block 
copolymer with a vinyl system monomer and a graft denaturation thing are included in a 
derivative with natural wax, such as a polyolefine wax represented by polyethylene and its 
derivative, carnauba wax, and a candelilla wax, a derivative of those, etc. Although fatty acid, 
such as high-class fatty alcohol, stearic acid, and pulmitic acid, or a compound of those, acid 
amide wax, ester wax, ketone, hydrogenated castor oil and its derivative, a vegetable system 
wax, an animal wax, etc. are mentioned, All have that preferred whose endothermic peaks in 
differential thermal analysis are 40-110 ** and further 45-90 **. Removing a comparatively low- 
boiling-point impurity by distillation so that it is possible to adjust the amount of organic volatile 
constituents of a toner is also suitably performed by performing washing of the wax concerned, 
distillation, desiccation, etc. 
[0097] 

As for a wax used for a toner of this invention, it is preferred that it is the content of the range 
of 0.5 to 50 mass part to binding resin 100 mass part. If less than 0.5 mass parts of content are 
not enough as low-temperature offset depressor effect and 50 mass parts are exceeded, 
prolonged preservability will get worse, and the dispersibility of other toner materials may worsen 
and it may lead to aggravation of the mobility of a toner, or a fall of a picture characteristic. 
[0098] 

A toner of this invention may blend a charge controlling agent, in order to stabilize the 
electrification characteristic. A charge controlling agent which can use a publicly known thing as 
a charge controlling agent, is stabilized and can maintain electrification quantity with it is 
preferred. [ especially quick and electrification speed and ] [ constant ] When manufacturing a 
toner using a direct polymerization method, polymerization inhibition nature is low and especially 
a charge controlling agent that does not have substantially a meltable ghost to a drainage 
system carrier fluid object is preferred. As a concrete compound, as a negative system charge 
controlling agent, salicylic acid, alkyl salicylic acid, Metallic compounds of aromatic carboxylic 
acid like dialkyl salicylic acid, naphthoic acid, and Daika Lebon acid, A polymers type compound, a 
boron compound, a urea compound, a silicon compound, carixarene, etc. which have metal salt of 
azo dye or an azo pigment or a metal complex, sulfonic acid, or a carboxylic acid group in a side 
chain are mentioned. A polymers type compound, a guanidine compound, a nigrosine series 
compound, an imidazole compound, etc. which have quarternary ammonium salt and this 
quarternary ammonium salt in a side chain as a positive system charge controlling agent are 
mentioned. Since a polymers type compound tends to make cooking temperature of a toner also 
in these the range of a request of the amount of organic volatile constituents of toluene 
conversion on the basis of toner mass at 150 ** (Y), it is used suitably. 
[0099] 

Also in a polymers type compound to obtain a negative triboelectric charging toner Sulfonic 
group content resin, [ especially ] For example, a copolymer of styrene and acrylamide 2- 
methylpropanesulfonic acid (salt), 3 element-system copolymer of styrene, n-butyl acrylate, and 
acrylamide 2-methylpropanesulfonic acid (salt), 3 element-system copolymer of styrene, 2- 
ethylhexyl acrylate, and acrylamide 2-methylpropanesulfonic acid (salt), etc. are used suitably. 
[0100] 

Also adjusting the amount of organic volatile constituents of a toner and removing impurities 
which are possible, for example, are contained in a charge controlling agent, such as a raw 
material and a solvent, are also suitably performed by performing recrystallization of the above- 
mentioned charge controlling agent, washing, reprecipitation, judgment, desiccation, etc. 
[0101] 

It is what is determined as amount of charge controlling agent used by a toner production 
method including a kind of binding resin, existence of other additive agents, and a dispersion 
method, Although not limited uniquely, it is more preferably used in the range of 0.1 to 5 mass 
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part 0.1 to 10 mass part to binding resin 100 mass part. 
[0102] 

Addition of a charge controlling agent of a dry type toner of this invention does not need to be 
indispensable, and a charge controlling agent does not necessarily need to be included in a toner 
by using positively frictional electrification with a toner layer thickness regulating member or 
toner support. 
[0103] 

A toner of this invention has a non-subtlety granular material on the surface of particle toner. 
[0104] 

A non-subtlety granular material which it was added by particle toner for a fluid improvement of 
a toner and electrification equalization, and a non-subtlety granular material was mixed, and was 
added exists in the state where it adhered uniformly on the surface of particle toner. 
[0105] 

A non-subtlety granular material used for this invention is preferred, and primary [ an average 
of] number particle diameter is 4-80 nm. When primary [ an average of] number particle 
diameter of a non-subtlety granular material is larger than 80 nm, or when a non-subtlety 
granular material of 80 nm or less is not added, The mobility of a good toner is not obtained, and 
electrification grant to particle toner becomes uneven easily, and cannot avoid problems, such as 
increase of fogging, a fall of image concentration, and toner scattering. When number average 
primary particle diameter of a non-subtlety granular material is smaller than 4 nm, The 
cohesiveness of a non-subtlety granular material becomes strong, and it is easy to carry out an 
action as large floe of particle size distribution with firm cohesiveness be hard to understand not 
by a primary particle but by crack processing, and becomes easy to produce an image defect by 
damaging development, image support, or development support of floe, etc. As for primary [ an 
average of] number particle diameter of a non-subtlety granular material, in order to make 
charged distribution of particle toner more uniform, it is more preferred that it is 6-35 nm. 
[0106] 

In this invention, a measuring method of primary [ an average of ] number particle diameter of a 
non-subtlety granular material, Contrasting a photograph of a toner mapped by an element which 
a non-subtlety granular material contains by ultimate analysis means, such as XMA (X-ray 
spectroscopic analysis) which are the photographs of a toner which carried out 
photomacrography by SEM, and was further attached to SEM. 100 or more primary particles of a 
non-subtlety granular material which adheres or separates and exists in a toner particle surface 
are measured, and it is obtained by asking for a number pitch diameter. 
[0107] 

As a non-subtlety granular material used by this invention, a non-subtlety granular material 
chosen from silica, alumina, and a titania or its multiple oxide can be used. As a multiple oxide of 
silica, silicic acid pulverized coal is mentioned, for example. 
[0108] 

It is usable in so-called both of wet process silica manufactured from dry process silica called 
what is called a dry method or fumed silica generated by vapor-phase oxidation of a silicon 
halogenide as silicic acid pulverized coal, water glass, etc. The dry process silica with few 

manufacture remnants, such as Na 2 0 and S0 3 2 ", with few [ and ] silanol groups in an inside of 

the surface and silicic acid pulverized coal is more preferred. In dry process silica, by using other 
metal halogenated compounds, such as an aluminium chloride and a titanium chloride, with a 
silicon halogenated compound in a manufacturing process, it is also possible to obtain compound 
pulverized coal of silica and other metallic oxides, and they are also included. 
[0109] 

As for an addition of a non-subtlety granular material whose primary [ an average of ] number 
particle diameter is 4-80 nm, in this invention, it is preferred that it is 0.1 to 5.0 mass part to 
particle toner 100 mass part. As for the effect, less than 0.1 mass parts may not be enough as 
an addition, and fixability may worsen in 5.0 or more mass parts. 
[0110] 
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A non-subtlety granular material in this invention is a gestalt also with preferred also giving a 
function of adjustment of electrification quantity of a toner, and Hitoshi Kougami of 
environmental stability by processing of carrying out hydrophobing processing of the non- 
subtlety granular material, although added for a fluid improvement of a toner, and electrification 
equalization of particle toner. 
[0111] 

If a non-subtlety granular material added by toner absorbs moisture, electrification quantity of 

particle toner will fall remarkably and toner scattering will happen easily. 

[0112] 

As a hydrophobing processing agent which carries out hydrophobing processing of the non- 
subtlety granular material, It is independent, or a processing agent like a silicone varnish, various 
denaturation silicone varnishes, silicone oil, various modified silicone oil, a silane compound, a 
silane coupling agent, other organic silicon compounds, and an organic titanium compound may 
be used together and processed. 
[0113] 

Also in it, what was processed by the above-mentioned silicone oil is preferred, and more 
preferably, When hydrophobing processing of the non-subtlety granular material is carried out, if 
what was processed by silicone oil is used for a magnetic toner particle after processing, will 
maintain electrification quantity of particle toner highly also under a high-humidity environment, 
and toner scattering will be prevented, and also [ simultaneous or ] it may be. 
[0114] 

After performing a silanizing reaction by the above-mentioned hydrophobing processing agent, 
for example as the first step reaction, vanishing a silanol group by a chemical bond as a 
processing condition of such a non-subtlety granular material and carrying out hydrophobing 
processing, A method of forming a hydrophobic thin film in the surface by silicone oil as a second 
stage reaction is mentioned, and, thereby, hydrophobicity can be improved further. As a more 
desirable disposal method, a method of processing by silicone oil for a second stage reaction is 
mentioned as the first step reaction, using a silane compound as a hydrophobing processing 
agent. 
[0115] 

As the method of processing of silicone oil, a non-subtlety granular material and silicone oil 
which were processed, for example with a silane compound may be directly mixed using mixers, 
such as a Henschel mixer, and a method of spraying silicone oil may be used for a non-subtlety 
granular material. Or after making a suitable solvent dissolve or distribute silicone oil, a method 
of adding a non-subtlety granular material, mixing and removing a solvent may be used. A method 
of using a sprayer at a point with comparatively little generation of floe of a non-subtlety 
granular material is more preferred. 
[0116] 

A thing of 1 0-200,000-mm 2 /s has [ a thing of further 3,000-80,000 mm 2 /s ] preferred viscosity 
[ in / in the above-mentioned silicone oil / 25 ** ]. By less than 10-mm 2 /s, there is no stability 
in a non-subtlety granular material, and there is a tendency for image quality to deteriorate, with 

heat and mechanical stress. When exceeding 200,000-mm 2 /s, there is a tendency for uniform 

processing to become difficult. 

[0117] 

Especially as such silicone oil, dimethyl silicone oil, methylphenyl silicone oil, alpha- 
methylstyrene modified silicone oil, KURORU phenyl silicone oil, fluoride modified silicone oil, etc. 
are preferred, for example. 
[0118] 

A throughput of silicone oil has five to 20 preferably good mass part one to 23 mass part to non- 
subtlety granular material 100 mass part. If there is too little quantity of silicone oil, good 
hydrophobicity will not be acquired, but when too large, faults, such as fogging generating, may 
arise. 
[0119] 
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As the above-mentioned silane compound for processing a non-subtlety granular material, 
organic silicon compounds, such as hexamethyldisilazane, etc. are mentioned, for example. 
[0120] 

A non-subtlety granular material used by this invention has [ a thing of the range of 20-300 

m 2 /g ] preferred specific surface area by nitrogen absorption measured with a BET adsorption 

method. 

[0121] 

Specific surface area can be obtained by making nitrogen gas stick to a specimen surface in 
accordance with a BET adsorption method using surface area measuring instrument auto SOBU 
1 (made by Yuasa Ionics), and computing specific surface area using a BET multipoint method. In 
this example mentioned later, it can measure similarly. 
[0122] 

. A toner of this invention is the purpose of cleaning disposition superiors, and primary particle 
diameter exceeds 30 nm (specific surface area [ Preferably ]. less than 50-m 2 /g). It is also one 
of the desirable gestalten to add further more desirable inorganic particles or organic 
particulates with primary particle diameter near a not less than (specific surface area 

[ Preferably ]. less than 30~m 2 /g) 50-nm globular form. Specifically, spherical silica particles, 
spherical polymethylsilsesquioxane particles, spherical resin particles, etc. are used preferably, 
for example. 
[0123] 

An additive agent of further others in within the limits which does not have a substantial adverse 
effect on a toner of this invention, For example, Teflon (registered trademark) powder, zinc 
stearate powder, lubricant powder like polyvinylidene fluoride powder, Or abrasive soap, such as 
cerium oxide powder, silicon carbide powder, and strontium titanate powder, Or for example, fluid 
grant agents, such as titanium oxide powder and aluminum oxide dust, a caking inhibitor and 
organicity of reverse polarity, and/or inorganic particles can also be used in small quantities as a 
development disposition top agent. It is possible for these additive agents to also carry out 
hydrophobing processing of the surface, and to use them. 
[0124] 

Also adjusting the amount of organic volatile constituents of a toner of this invention and it being 
possible, for example, removing residue, an impurity, etc. of a hydrophobing processing agent are 
also suitably performed by performing washing of a non-subtlety granular material or other 
additive agents, desiccation, etc. 
[0125] 

When making particle toner contain magnetic-oxide-ofHron particles and using as magnetic 
toner in this invention, When a project area nominal diameter of this particle toner is set to C 
and the minimum of distance of magnetic-oxide-of-iron particles and a toner surface in section 
observation of a toner using TEM is set to D, It is preferred that a particle number of particle 
toner which fills a relation of D/C<=0.02 is not less than 50%, and it is not less than 75% 
desirably not less than 65% more preferably. 
[0126] 

When the number of particle toner which fills a relation of D/C<=0.02 is less than 50%, in particle 
toner of the majority, magnetic-oxide-of-iron particles will not exist at all at least outside 
D/C=0.02 boundary line. In this case, if particle toner is assumed as a globular form, space where 
magnetic-oxide-of-iron particles do not exist when one particle toner is made into the whole 
space will exist in the surface side of particle toner at least 11.5%. Since it does not necessarily 
exist so that magnetic-oxide-of-iron particles may align uniformly in a contact position these 
days and a wall may be actually made inside particle toner, it is clear to become not less than 
12%. in magnetic toner which comprises such particles — many — being easy to produce 
aggravation of fogging and a fall of the degree of picture ability by the charge up of a toner in the 
case of print-out of several sheets, the tendency becomes remarkable especially under low 
humidity environment. 
[0127] 
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In this invention, as a measuring method of concrete D/C by TEM, A method of observing a 
hardened material which might make it harden for two days in atmosphere with a temperature of 
40 ** after fully distributing particles which should be observed into an epoxy resin of room- 
temperature-setting nature as a sample of a thin film integrated circuit with remaining as it is or 
a microtome which was frozen and was provided with a diamond gear tooth is preferred. 
[0128] 

About a concrete deciding method of a rate of an applicable particle number, it is as follows. 
[0129] 

Particles for determining D/C in TEM ask for a projected area diameter from a cross-section 
area in a microphotograph, What is contained in width in which the value is **10% of number 
average particle diameter is made into applicable particle toner, about the applicable particle 
toner, the minimum (D) of distance of a magnetic-oxide-of-iron particle surface and this toner 
particle surface is measured, and D/C is calculated. In this way, calculated D/C value define a 
rate of 0.02 or less particle as that for which it asks by following formula (III). In order to perform 
high-precision measurement, one 10,000 to 20,000 times the magnification of this is preferred for 
a microphotograph at this time. 
[0130] 

In this invention, it observes with accelerating voltage of 100 kV, using a transmission electron 
microscope (Hitachi type H-600) as a device, and observation and measurement of are done 
using a microphotograph whose magnifying power is 10,000. In an example mentioned later, it can 
measure similarly. 
[0131] 
[Equation 2] 

d/c^o. o 2 srwa-rs hi— m*<Dm& (%) 

= X100 (III) 



[0132] 

In order to make into not less than 50% the rate of the particle toner which fills the relation of 
D/C<=0.02 with this invention, Making small the ratio of the particle toner of the range of 0.03- 
0.1 -micrometer particle diameter or particle toner with a particle diameter of 0.3 micrometers or 
more contained in magnetic-oxide-ofHron particles, or controlling the kind of finishing agent of 
magnetic-oxide-of-iron particles and the homogeneity of processing etc. is mentioned. 
[0133] 

In this invention, in order to develop minuter latent image dots faithfully further for high- 
definition-izing, it is preferred that volume average particle diameter of a toner is 3-10 
micrometers and further 4-8 micrometers. Volume average particle diameter increases a transfer 
residual toner on a photo conductor from decline in transfer efficiency in a toner below 3 
micrometers, a photo conductor can be shaved, and control of** toner fusion becomes difficult. 
Since in addition to surface area of the whole toner increasing mobility as a granular material and 
churning nature fall, and it becomes a deteriorating tendency, and fogging and transfer nature 
can delete and cause uneven nonuniformity of a picture easily besides ******, to a toner used 
by this invention, it is not desirable. 
[0134] 

When volume average particle diameter of a toner exceeds 1 0 micrometers, it is easy to produce 
spilling in a character or a line image, and high resolution is hard to be obtained. If a device 
furthermore becomes high resolution, as for a not less than 8-micrometer toner, reappearance of 
1 dot will tend to get worse. In order to maintain more stable electrostatic property and 
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development nature, it is preferred that volume average particle diameter of a toner is not less 

than 4 micrometers 8.0 micrometers or less. 

[0135] 

As for a coefficient of variation in number distribution of a toner of this invention, it is preferred 
that it is 35% or less. When a coefficient of variation exceeds 35%, weld to the photo conductor 
surface, a toner layer thickness regulating member, etc. breaks out easily, and an image defect 
may be produced. The coefficient of variation S1 in number distribution of particle toner is 
computed from lower type (IV). 
[0136] 

Coefficient-ol^variation S1=(S/D1) x100 (IV) 

(S shows a standard deviation value in number distribution of particle toner among a formula, and 
D1 shows number average particle diameters (micrometer) of a number standard searched for 
from number distribution.) 
[0137] 

Here, it is measurable with various methods, such as a "Coulter counter TA-II type" or a "coal 
tar multi-sizer" (made by a coal tar company), in volume average particle diameter, number 
average particle diameters, and particle size distribution of a toner. In this invention, a "coal tar 
multi-sizer" (made by a coal tar company) is used, Connecting an interface (product made from 
the department machine of a day) and "PC9801 personal computer" (made by NEC) which 
output number distribution and volume distribution, an electrolysis solution adjusts a NaCI 
aqueous solution 1% using the 1st class sodium chloride. For example, "ISOTON R-II" (made in 
coal tar scientific Japan) can be used, as a measuring method — the inside of said 100-150 ml 
of electrolytic water solutions — as a dispersing agent — a surface-active agent — 0.1-5 ml of 
alkylbenzene sulfonate is added preferably, and 2-20 mg of test portions are added further. It 
computes volume distribution and number distribution by an electrolysis solution suspended in a 
sample performing distributed processing for about 1 to 3 minutes with an ultrasonic dispersion 
machine, and measuring volume of not less than 2-micrometer particle toner, and the number by 
said coal tar multi-sizer, using a 100-micrometer aperture as an aperture. 
[0138] 

And volume average particle diameter (D4: let the median of each channel be a central value of a 
channel) of a volume reference searched for from volume distribution concerning this invention, 
and number average particle diameters (D1) and a number coefficient of variation (S1) of a 
number standard which were calculated from number distribution can be calculated. In this 
example mentioned later, it can measure similarly. 
[0139] 

As for intensity of magnetization in magnetic field 79.6 kA/m (1000 oersteds) of this magnetic 
toner, when using a toner of this invention as magnetic toner which made particle toner contain 

magnetic-oxide-ofHron particles, it is preferred that they are 10- 50Am 2 /kg (emu/gX 
[0140] 

Magnetic toner can prevent leakage of a toner by establishing a magnetic force generating 
means, and has conveyance nature or churning nature of a toner improved into a developer. In 
order that magnetic toner may form a chain-like cluster by establishing a magnetic force 
generating means so that magnetism may act on toner support, it becomes easy to prevent 
scattering of a toner. 
[0141] 

Although intensity of magnetization (saturation magnetization) in magnetic saturation is used as 
a quantity showing the magnetic properties of magnetic-oxide-of-iron particles, a reason for 
specifying intensity of magnetization in magnetic field 79.6 kA/m in this invention, It is because 
intensity of magnetization of magnetic toner in a magnetic field which actually acts on magnetic 
toner within an image forming device in this invention is important. When magnetic toner is 
applied to an image forming device, a magnetic field which acts on magnetic toner, In order not 
to enlarge disclosure of a magnetic field to outside of an image device, or in order to hold down 
cost of a magnetic field source low, In many image forming devices marketed, it was tens to 100 
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and tens kA/m, and magnetic field 79.6 kA/m (1000 oersteds) was chosen as a typical value of a 
magnetic field which actually acts on magnetic toner within an image forming device, and 
intensity of magnetization in magnetic field 79.6 kA/m was specified. 
[0142] 

Particle toner is made to contain magnetic-oxide-of-iron particles, and what is necessary is just 
to adjust an addition of magnetic-oxide-ofHron particles as a means to obtain such magnetic 
toner. If intensity of magnetization in the 79.6kA/m magnetic field of a toner is less than 

10Am 2 /kg, The above-mentioned effect is not acquired, but if magnetism is made to act on 
toner support, a chain-like cluster of a toner will become unstable, and it becomes easy to 
produce image defects, such as fogging by the ability not to perform electrification grant to a 
toner uniformly, and image density unevenness. If intensity of magnetization in magnetic field 
79.6 kA/m of magnetic toner is larger than 50Am 2 /kg, A transfer residual toner increases 
because the mobility of a toner will fall remarkably by magnetic condensation if magnetism is 
made to act on a toner, and transfer nature falls, or since there is much magnetic-oxide-of-iron 
particle weight which particle toner is made to contain, fixability falls. 
[0143] 

In this invention, it is preferred to manufacture a toner with the polymerizing method, especially 
a suspension polymerization method. In this suspension polymerization method, a monomer, 
colorant, a wax, and if needed A cross linking agent, After making a charge controlling agent and 
other additive agents dissolve or distribute uniformly and considering it as a monomer 
composition, Distribute this monomer composition using a stirrer suitable in a drainage system 
medium (for example, aqueous phase) containing dispersion stabilizer, a suspension 
polymerization reaction is made to perform using a polymerization initiator simultaneously, and a 
toner which has desired particle diameter is obtained. Since each particle toner shape is 
[ polymerization toner obtained with this suspension polymerization method ] mostly equal to a 
globular form, A toner which fulfills requirements for physical properties with circularity 
indispensable to this invention called 0.970 or more and physical properties rather than 0.99 or 
more whose mode circularity is still more preferred is easy to be obtained, and since it becomes 
comparatively more uniform [ such toners / distribution of electrification quantity ] still, it has 
high transfer nature. 
[0144] 

Next, a manufacturing method by a suspension polymerization method of polymerization toner in 
connection with this invention is explained. When manufacturing method **** of polymerization 
toner polymerizes a monomer composition containing a monomer mentioned above, particle toner 
is obtained directly. 
[0145] 

When manufacturing a toner of this invention by polymerization, resin may be added to a 
monomer composition which comprises said polymerization nature monomer, and it may 
polymerize in it. For example, an amino group which cannot be used since it dissolves in aqueous 
suspension in a monomer for water solubility and an emulsion polymerization is caused, To 
introduce a monomer component of hydrophilic functional group content, such as a carboxylic 
acid group, a hydroxyl group, a sulfonic group, a glycidyl group, and a nitrile group, into a toner. A 
form of copolymers, such as a random copolymer with vinyl compounds, such as these, styrene, 
or ethylene, a block copolymer, or a graft copolymer, is used, or it becomes usable in a form of 
polyaddition polymers, such as polycondensation bodies, such as polyester and polyamide, 
polyether, and polyimine. If a polymer containing such polar functional groups is made to live 
together in a toner, phase separation of the above-mentioned wax component is carried out, 
intension-izing becomes more powerful, and a good toner of offset-proof nature, blocking 
resistance, and low temperature fixability can be obtained. When using a polymer containing such 
polar functional groups, 5,000 or more are preferred and the weight average molecular weight is 
used. Since it is especially easy to concentrate this polymer near the surface or less by 4,000, 
bad influence takes place to development nature, blocking resistance, etc. easily, and it is not 
[ less than 5,000 molecular weight ] desirable. Especially as a polar polymer, resin of a polyester 
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system is preferred. 
[0146] 

As resin which may add resin other than the above in a monomer composition for the purpose of 
improvement of dispersibility and fixability of material, or a picture characteristic, etc., and is 
used, For example, styrene, such as polystyrene and polyvinyl toluene, and a single polymer of 
the substitution product; A styrene propylene copolymer, A styrene vinyltoluene copolymer, a 
styrene vinylnaphthalene copolymer, A styrene methyl acrylate copolymer, a styrene ethyl 
acrylate copolymer, A styrene butyl acrylate copolymer, a styrene acrylic acid octyl copolymer, 
A styrene acrylic acid dimethylaminoethyl copolymer, a styrene methyl methacrylate copolymer, 
A styrene ethyl methacrylate copolymer, a styrene butyl methacrylate copolymer, A styrene 
dimethylaminoethyl methacrylate copolymer, a styrene vinylmethyl ether copolymer, A styrene 
vinylethyl ether copolymer, a styrene vinyl methyl ketone copolymer, Styrene system 
copolymers, such as a styrene butadiene copolymer, a styrene isoprene copolymer, a styrene 
maleic acid copolymer, and a styrene ester maleate copolymer; Polymethylmethacrylate, 
polybutyl methacrylate, Polyvinyl acetate, polyethylene, polypropylene, a polyvinyl butyral, They 
can use it, silicone resin, polyester resin, polyamide resin, an epoxy resin, polyacrylic resin, rosin, 
denaturation rosin, terpene resin, phenol resin, aliphatic series or alicycle fellows hydrocarbon 
resin, aromatic system petroleum resin, etc. being able to be independent, or mixing them. 
[0147] 

As an addition of these resin, one to 20 mass part is preferred to monomer 100 mass part. In 
less than one mass part, the addition effect is small, and when 20 or more mass parts add on the 
other hand, there is a tendency for a physical-properties design of versatility of polymerization 
toner to become difficult. 
[0148] 

If a polymer of a different molecular weight from the molecular weight range of a toner produced 
by polymerizing a monomer is dissolved into a monomer and it polymerizes, a high toner of 
offset-proof nature with large molecular weight distribution can be obtained. 
[0149] 

When manufacturing a toner of this invention by the polymerizing method, a cross linking agent 
may be added and it is 0.001 to 5 mass part to monomer 100 mass part as a desirable addition. 
[0150] 

A compound which mainly has here a double bond which can polymerize two or more pieces as a 
cross linking agent is used, For example, aromatic divinyl compound;, for example, ethylene glycol 
diacrylate, such as divinylbenzene and divinylnaphthalene, Carboxylate which has two double 
bonds, such as ethylene glycol dimethacrylate and 1,3-butanediol dimethacrylate; Divinylaniline, 
A compound which has divinyl compound [, such as divinyl ether, a divinylsulfide, and a 
divinylsulfone, ]; and three or more vinyl groups; independent or it is used as a mixture. 
[0151] 

In order to fill limitation (Y/X>=1.5, X<=200 ppm, Y= 10-400 ppm) of the amount of organic 
volatile constituents of a toner concerning this invention in this invention, It is more desirable it 
to be preferred to use a fully refined cross linking agent, for example, to use [ rather than ] fully 
refined divinylbenzene using a thing which contains diethylbenzene which can serve as an 
organic volatile constituent severalpercent and which is usually marketed, when using 
divinylbenzene as a cross linking agent. 
[0152] 

When manufacturing a toner of this invention with a suspension polymerization method, In an 
above-mentioned polymerization nature monomer, colorant, a wax, and if needed A plasticizer, a 
charge controlling agent, A monomer composition which made a cross linking agent and other 
additive agents dissolve or distribute suitably uniformly therefore to dispersion machines, such 
as a homogenizer, a ball mill, a colloid mill, and an ultrasonic dispersion machine, is suspended in 
a drainage system medium containing dispersion stabilizer. At this time, particle diameter of 
particle toner from which a way made into size of desired particle toner at a stretch using a 
high-speed dispersion machine like a high speed stirrer or an ultrasonic dispersion machine is 
obtained becomes sharp. 
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[0153] 

When manufacturing a toner by the polymerizing method, it is preferred to use a polymerization 
initiator, but it may add at the same time it adds other additive agents in a polymerization nature 
monomer as a stage of polymerization initiator addition, and just before being suspended in a 
drainage system medium, it may mix. Immediately after a granulation, before starting a 
polymerization reaction, a polymerization initiator which dissolved in a polymerization nature 
monomer or a solvent can also be added. After a granulation should just perform churning which 
is a grade by which a particle state is maintained and floating and sedimentation of particles are 
prevented using the usual agitator. 
[0154] 

As a polymerization initiator, although various things, such as a peroxide system polymerization 
initiator and an azo polymerization initiator, can be used, in order for especially cooking 
temperature of a toner to obtain a toner with little amount (X) of organic volatile constituents of 
toluene conversion on the basis of toner mass in 100 **, a peroxide system polymerization 
initiator is preferred. As a peroxide system polymerization initiator which can be used, as an 
organic system, Peroxy ester, peroxi dicarbonate, dialkyl peroxide, They are mentioned by peroxy 
ketal, ketone peroxide, hydroperoxide, and diacyl peroxide, and as an inorganic system, They are 
mentioned by persulfate, hydrogen peroxide, etc. and specifically, T-butyl peroxyacetate, t-butyl 
peroxy laurate, T-butylperoxy perpivalate, t-butylperoxy2-ethylhexanoate, T-buthylperoxy 
isobuthylate, t-butylperoxy neodecanoate, t-hexyl peroxy acetate, t-hexyl peroxy laurate, t- 
hexyl peroxy pivalate, t-hexyl peroxy 2-ethylhexanoate, t-hexyl peroxy iso butyrate, t- 
hexylperoxy neodecanoate, T-butyl peroxybenzoate, alpha, and alpha'-bis(neo decanoly peroxy) 
diisopropylbenzene, cumil-peroxy-neodecanoate, 1, 1 and 3, and 3-tetramethyl butylperoxy 2- 
ethylhexanoate, 1,1,3, and 3-tetramethyl butylperoxyneodecanoate, 1-cyclohexyl-1-methylethyl 
peroxy neo decanoate, 2,5-dimethyl- 2,5-bis(2-ethylhexanoyl peroxy)hexane t 1-cyclohexyl-1- 
methylethyl peroxy 2-ethylhexanoate, t-hexyl peroxy SOPUROPIRUMONO carbonate, tert-butyl 
peroxide isopropylmono- carbonate, Tert-butyl peroxide 2-ethylhexyl mono- carbonate, t-hexyl 
peroxy benzoate, 2,5-dimethyl- 2,5-bis(benzoylperoxy)hexane, Tert-butyl peroxide m~toluoyl 
benzoate, bis(tert-butyl peroxide)isophthalate, t-butyl PAOKISHIMA laic acid one, t- 
butylperoxy-3,5,5-trimethyl hexanoate, Peroxy ester, such as 2,5-dimethyl- 2,5-bis(m-toluoyl 
peroxy)hexane; Diacyl peroxide; diisopropyl peroxi dicarbonate, such as benzoyl peroxide, lauroyl 
peroxide, and isobutyryl peroxide, Peroxi dicarbonate, such as bis(4-t-butylcyclohexyl)peroxi 
dicarbonate; 1,1-di-t-butylperoxycyclohexane, 1 ,1-di-t-hexyl peroxy cyclohexane, the 1,1-di- 
tert-butyl peroxide 3 and 3, 5-trimethylcyclohexane, Peroxy ketals, such as 2,2-Di-t-butyl- 
peroxy-butane; Di-t-butyl peroxide, Dialkyl peroxide, such as dicumyl peroxide and t-butyl cumyl 
peroxide; t-BUCHIRUPAOKI sialyl mono- carbonate etc. are mentioned as others. As an azo 
polymerization initiator which can be used, 2,2'-azobis (2,4-dimethylvaleronitrile), 2,2- 
azobisisobutyronitrile, 1,1-azobis (cyclohexane-1-carbonitrile) and 2,2'-azobis 4-methoxy-2,4- 
dimethylvaleronitrile, azobisisobutyronitrile, etc. are illustrated. 
[0155] 

Two or more sorts of these polymerization initiators can also be used if needed. 
[0156] 

If a polymerization reaction is performed with an addition of 0.5 to 20 mass part to monomer 100 
mass part, among the molecular weights 10,000-100,000, the polymerization initiator used by this 
invention can obtain a polymer which has the maximum, and can give desirable intensity and the 
suitable melting characteristic to a toner. 
[0157] 

As dispersion stabilizer used when manufacturing a toner of this invention by the polymerizing 
method, Even if generation of an ultrafine particle which can cause an image defect is controlled 
and it changes reaction temperature, dispersion stability is good and easy also for washing, and if 
a publicly known surface-active agent, and organicity and an inorganic dispersing agent can be 
used and an inorganic dispersing agent is used especially, since it is hard to have an adverse 
effect on a toner, it can be used preferably. As an example of such an inorganic dispersing agent, 
calcium phosphate, magnesium phosphate, Phosphoric acid polyvalent metallic salt, such as 
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aluminium phosphate and zinc phosphate, calcium carbonate, Inorganic oxides, such as mineral 
salt of carbonate, such as magnesium carbonate, metasilicic acid calcium, calcium sulfate, barium 
sulfate, etc., calcium hydroxide, magnesium hydroxide, aluminium hydroxide, silica, bentonite, and 
alumina, are mentioned. 
[0158] 

As for these inorganic dispersing agents, it is desirable to use 0.2 to 20 mass part alone to 
polymerization nature monomer 100 mass part. It may use together with these inorganic 
dispersing agents, and a surface-active agent of 0.0001 to 0.1 mass part may be used. 
[0159] 

As a surface-active agent, dodecylbenzene sodium sulfate, sodium tetradecyl sulfate, 
pentadecylsodium sulfate, octylsodium sulfate, sodium oleate, lauryl acid sodium, sodium 
stearate, potassium stearate, etc. are mentioned, for example. 
[0160] 

When using the above-mentioned inorganic dispersing agent, a commercial thing may be used as 
it is, but particles of this inorganic dispersing agent can be made to be able to generate in a 
drainage system medium, and this can also be used as dispersion stabilizer. For example, by 
being able to mix sodium phosphate solution and a calcium chloride aqueous solution under high- 
speed churning, being able to make calcium phosphate particles of insoluble in water nature 
generate in the case of calcium phosphate, and using this, In the range whose volume average 
particle diameter is 3-10 micrometers, particle toner with sharp particle size distribution is easy 
to be obtained. Although a water-soluble sodium chloride salt carries out a byproduction 
simultaneously at this time, since the dissolution in water of a polymerization nature monomer 
will be controlled and it will become difficult to generate an ultrafine particle of submicron size 
by an emulsion polymerization if water soluble salt exists in a drainage system medium, it is more 
convenient. 
[0161] 

When dispersion stabilizer is used, it is desirable to remove this dispersing agent after toner 
production, and since a big problem will arise in electrostatic property, especially environmental 
stability in many cases if a dispersing agent remains in a toner surface, removing as much as 
possible is preferred. 
[0162] 

For example, when tricalcium phosphate is used as a dispersing agent. It is possible by dissolving 
tricalcium phosphate and repeating a back fault of it, and rinsing to remove tricalcium phosphate 
nearly thoroughly by adding acid to suspension which a polymerization ended using character 
which this dispersing agent dissolves in water with acidity. When dissolving tricalcium phosphate, 
removal of tricalcium phosphate is possible for a short time by making more preferably into less 
than two pH of a drainage system medium by which particle toner is being suspended less than 
four. Chloride, nitric acid, sulfuric acid, etc. are mentioned as acid which can be used in this 
case. 
[0163] 

Generally in said polymerization process, not less than 40 ** of polymerization temperature 
polymerizes by setting it as temperature of 50-120 **. When it polymerizes in this temperature 
requirement, the waxes which should be stopped inside are preferred from more becoming 
depositing according to phase separation and perfect [ intension-izing ]. 
[0164] 

A toner can be obtained by polymerization toner particles performing filtration, washing, and 
desiccation, mixing a non-subtlety granular material, and making them adhere to the surface by a 
publicly known method after an end of a polymerization. 
[0165] 

It is also one of the desirable gestalten of this invention to put a classification process into a 

manufacturing process and to cut coarse powder and fines. 

[0166] 

When manufacturing a toner of this invention by the polymerizing method, after a polymerization 
reaction is completed substantially, the amount of organic volatile constituents of a toner can 
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also be adjusted by removing organic volatile constituents, such as a residual monomer which 
are distilled and is contained in particle toner with water, if needed. An organic volatile 
constituent is also removable by washing obtained particle toner with water (a surface-active 
agent may be contained) or an organic solvent. When washing particle toner using an organic 
solvent, particle toner, such as methanol, ethanol, and isopropanol, is not dissolved, for example, 
but it is preferred to use a comparatively low solvent and the boiling point's solvent mixed with 
water at an arbitrary rate is still more preferred. It is also possible to wash a toner after carrying 
out external addition of the non-subtlety granular material at particle toner. 
[0167] 

[An image formation method of this invention] 

Next, an image formation method of this invention is explained. An image formation method of 
this invention has the feature to have used a toner of this invention, and has an electrifying 
process, an electrostatic latent image formation process, a developing process, and a transfer 
process at least. A case where magnetic toner which made a toner contain magnetic-oxide-of- 
iron particles is hereafter used as a toner of this invention is mentioned as an example, and it 
explains concretely. 
[0168] 

In drawing 1 , the charged roller 5 which is a contact electrification member, the development 
counter 11 which is developing means, the transfer roller 3 which is transfer means, the cleaner 
4, and feed roller 8 grade are provided in the circumference of the photoconductive drum 1 as 
image support. And the photoconductive drum 1 is charged in -700V with the charged roller 5. 
[impressed electromotive force is volts alternating current-2.0kVpp (Vpp: potential between 
peaks), and direct-current~voltage-700-Vdc]. And it is exposed by irradiating the 
photoconductive drum 1 with the laser beam 7 with the laser generator 6. An electrostatic latent 
image on the photoconductive drum 1 is developed with one-ingredient magnetic toner by the 
development counter 11, and is transferred on the transfer material P by the transfer roller 3 
contacted by the photoconductive drum 1 via a transfer material. The transfer material P which 
carried a toner image is carried to the anchorage device 10 by transportation belt 9 grade, and it 
is fixed to it on the transfer material P. 
[0169] 

A toner left behind on the photoconductive drum 1 in part is cleaned with the cleaner 4 which is 
a cleaning means. As shown in drawin g 2, the development counter 1 1 approaches the 
photoconductive drum 1, and Aluminum, The cylindrical toner support 2 (henceforth a 
"developing sleeve") made from non-magnetic metal, such as stainless steel, is allocated, and a 
gap of the photoconductive drum 1 and the developing sleeve 2 is maintained by about 300 
micrometers by a sleeve / photo conductor gap holding member which is not illustrated. This gap 
can be changed as occasion demands. In the developing sleeve 2, the magnet roller 14 is fixed 
and allocated in same mind with the developing sleeve 2. However, the developing sleeve 2 is 
pivotable. In the magnet roller 14, two or more magnetic poles possess like a graphic display, 
development and N1 influence the amount regulation of toner coats, S2 influences 
incorporation/conveyance of a toner, and S1 has influenced blow-off prevention of a toner N2 
[0170] 

A toner is applied to the developing sleeve 2, adheres and is conveyed. As a toner layer 
thickness regulating member which regulates a toner amount conveyed, the elastic blade 13 is 
allocated and a toner amount conveyed with contact pressure to the developing sleeve 2 of the 
elastic blade 1 3 in a developing area is controlled. In a developing area, developing bias of direct 
current voltage and a volts alternating current is impressed between the photoconductive drum 
1 and the developing sleeve 2, and a toner on the developing sleeve 2 flies on the 
photoconductive drum 1 according to an electrostatic latent image, and serves as a visible 
image. 
[0171] 

As an example of a developing method which uses a toner of this invention, toner support and an 

electrostatic charge image carrier explain a system which is non-contact. 

[0172] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/06/22 



JP,2004-021 126, A [DETAILED DESCRIPTION] 



26/48 ^— v 



In a non-contact developing method, on toner support, it is thickness thinner than the maximum 
access distance (between S-D) of a toner support-photo conductor (electrostatic charge image 
carrier), magnetic toner is applied, and negatives are developed by impressing an alternating 
electric field. That is, by a layer thickness regulating member which regulates magnetic toner on 
toner support, rather than the maximum contiguity gap of a photo conductor and toner support, 
it is set up so that toner layer thickness on toner support may become small. In this case, a 
layer thickness regulating member which regulates magnetic toner on toner support is an elastic 
member, and being contacted by toner support via a toner is preferred especially from a 
viewpoint to which uniform electrification of the magnetic toner is carried out. 
[0173] 

As for toner support, it is preferred to have 100-1000-micrometer clearance and to be installed 
face to face to a photo conductor, and it is still more preferred to have the clearance which is 
120-500 micrometers, and to be installed face to face. Since change of the developing 
characteristic of a toner to deflection of clearance will become large if clearance over a photo 
conductor of toner support is smaller than 100 micrometers, it becomes difficult to mass- 
produce an image forming device with which it is satisfied of a stable picture characteristic. If 
clearance over a photo conductor of toner support is larger than 1000 micrometers, in order for 
the flattery nature of a toner to a latent image on a photo conductor to fall, there is a tendency 
to cause image quality degradation, such as a fall of definition and a fall of image concentration. 
[0174] 

In this invention, it is preferred to make it laminate so that a toner layer of 5 - 50 g/m 2 may be 
formed on toner support. If a toner amount on toner support is smaller than 5 g/m 2 , sufficient 
image concentration will be hard to be obtained and nonuniformity of a toner layer by 
electrification of a toner becoming superfluous will be produced. If a toner amount on toner 

support increases more than 50 g/m 2 , it will become easy to produce toner scattering 
[0175] 

As for surface roughness Ra (JIS arithmetical mean deviation of profile) of a toner bearing body 
used for this invention, it is preferred that it is in the range of 0.2-3.5 micrometers. In less than 
0.2 micrometer, electrification quantity on toner support becomes high, and Ra becomes 
insufficient [ development nature ] easily. If Ra exceeds 3.5 micrometers, unevenness will arise in 
lamination of a toner on toner support, and it will be easy to become the unevenness of 
concentration on a picture. As for surface roughness Ra, it is still more preferred that it is in the 
range of 0.5-3.0 micrometers. 
[0176] 

In this invention, surface roughness Ra of toner support is equivalent to arithmetical mean 
deviation of profile measured using a surface roughness measuring instrument "surfboard coda 
SE-30H" (made by Kosaka Laboratory, Ltd., Ltd.) based on JIS surface roughness (JIS B 0601). 
When a 2.5-mm portion was sampled as measurement length a in the direction of that center line 
from a roughness curve, the direction of the X-axis and longitudinal magnification is expressed 
with a Y-axis and a roughness curve is specifically expressed with y=f(x) for a center line of this 
sampling portion, A value calculated by following formula (V) is expressed with micrometer 
(micrometer). 
[0177] 
[Equation 3] 



R a =— si i f ( x ) id 



x (V) 



[01 78] 

As toner support which has the surface roughness (Ra) of a mentioned range, the conductive 
cylinder formed with metal or alloys, such as aluminum and a stainless steel, is used preferably. 
The conductive cylinder may be formed with the resin composition which has a sufficient 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/06/22 



; JP,2004-021 126,A [DETAILED DESCRIPTION] 



27/48 ^— V 



mechanical strength and conductivity, and a conductive rubber roller may be used. The gestalt of 
the above endless belts which are not restricted cylindrical but are rotated may be carried out. 
The resin layer may be used for these as an enveloping layer. 
[0179] 

In order to make surface roughness (Ra) of toner support in this invention into a mentioned 
range, it becomes possible by changing a polishing condition of a surface of toner support, for 
example. That is, if toner support surface lapping is performed coarsely, the surface roughness 
can be enlarged, and if surface lapping is performed finely, the surface roughness can be made 
small. 
[0180] 

When a resin layer is used, a conductive particle etc. which are later mentioned to this resin 
layer are added, and surface roughness can be adjusted also with the particle diameter and 
addition. 
[0181] 

As for magnetic toner concerning this invention, since it has high electrifying capability, it is 
preferred to control the total electrification quantity of a toner when developing negatives. 
[0182] 

As for the surface of toner support concerning this invention, it is preferred to be covered with a 

resin layer which distributed a conductive particle and/or lubricant. 

[0183] 

It is preferred to be independent, or to combine two or more kinds of conductive metallic oxide 
and metallic double oxides, such as carbon black, graphite, and a conductive zinc oxide, and to 
use them as a conductive particle contained in a resin layer which covers the toner support 
surface. As resin in which this conductive particle and/or lubricant are distributed, Publicly 
known resin like phenol system resin, epoxy system resin, polyamide system resin, polyester 
system resin, polycarbonate system resin, polyolefin system resin, silicone series resin, 
fluororesin, styrene resin, and acrylic resin is used. Especially thermosetting resin or resin of a 
photoresist is preferred. 
[0184] 

In a non-contact developing method, it is preferred to give speed difference for movement speed 
of toner support which supports a toner with a developing process and is conveyed to a 
developing area to movement speed of a photo conductor. By establishing such speed difference, 
it is because particle toner can fully be supplied to the photo conductor side from the toner 
support side and a good picture can be acquired. 
[0185] 

In this invention, it may be moving in the move direction and the direction of the image support 
surface, and the toner support surface which supports a toner may be moved to an opposite 
direction. When the move direction is the direction, it is desirable that it is not less than 70% in a 
ratio to movement speed of image support. When it is less than 70%, imaging quality is sometimes 
bad. The more a movement speed ratio increases, the more, there is much quantity of a toner 
supplied to a developing area, desorption frequency of a toner increases to a latent image, an 
unnecessary portion fails to be scratched and a picture faithful to a latent image is acquired by 
repetition of being given to a required portion. Specifically, it is preferred that movement speed 
of the toner support surface is the speed of 0.7 to 7.0 times of this to movement speed on the 
surface of image support. 
[0186] 

In a developing area, in order to transfer this magnetic toner to an electrostatic latent image and 
to develop it, an AC electric field is impressed, but field intensity between peaks is 3x10 6 - 1x10 
V/ m at least, and, as for an AC electric field in this case, it is preferred that it is the frequency 
of 1 00-5000 Hz. It is also a desirable gestalt to superimpose DC bias. 
[0187] 

Next, an electrifying process is explained. 
[0188] 
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In this invention, although a non-contact electrifying process like an electrifying process which 
uses an electrification unit using corona discharge is also available, a contact electrification 
method make charge members contact a photo conductor is the desirable charging method. In 
this case, as a contact electrification member, it is preferred to use a charged roller. 
[0189] 

As a desirable process condition when a charged roller as shown in drawing 1 is used, contact 
pressure of a roller member is 4.9 - 490 N/m (5 - 500 g/cm), and what superimposed a volts 
alternating current on direct current voltage or direct current voltage is used. When using what 
superimposed a volts alternating current on direct current voltage, volts alternating current =0.5 
- 5kVpp, number =of ac cycles50-5kHz, and direct-current-voltage =**0.2-**5kV are preferred. 
[0190] 

As other electrifying means, there are a method of using an electrifying blade, and a method of 
using a conductive brush. Also when using these contact electrifying means, it is effective in high 
tension becoming unnecessary or generating of ozone decreasing. 
[0191] 

As a charged roller as a contact electrification member, and construction material of an 
electrifying blade, conductive rubber is preferred and a mold-release characteristic tunic may be 
provided in the surface. As a mold-release characteristic tunic, nylon system resin, PVdF 
(polyvinylidene fluoride), PVdC (polyvinylidene chloride), and a fluoride acrylic resin are 
applicable. 
[0192] 

It appears to obtain higher contact nature in a contact part of a contact electrification member 
and image support by establishing relative velocity difference in movement speed of the surface 
of charge members and movement speed of the surface of image support which form a contact 
part. 
[0193] 

As for a contact electrification member and image support, it is preferred to make it move to an 
opposite direction mutually in a contact part. For example, a contact electrification member is 
rotated and, as for the move direction on the surface of image support, it is [ the hand of cut ] 
still more desirable in a contact part to constitute so that it may rotate to an opposite direction 
[0194] 

Although it is also possible to move charge members in the same direction as the move direction 
on the surface of image support, and to give speed difference, Since it becomes large compared 
with a time of number of rotations of charge members being an opposite direction in a forward 
direction for obtaining the same peripheral-speed ratio as an opposite direction in order that 
contact electrification nature may be dependent on a ratio of peripheral speed of image support 
to peripheral speed of charge members, it is made more advantageous [ to move charge 
members to an opposite direction ] in respect of number of rotations. A peripheral-speed ratio 
described here can be expressed with lower type (VI). 
[0195] 

Peripheral-speed ratio (%) =(charge-members peripheral-speed / image support peripheral 

speed) x 100 (VI) 

[0196] 

Although the impression electrifying bias to a contact electrification member can acquire 
electrostatic property only with good direct current voltage, a volts alternating current 
(alternation voltage) may be superimposed on direct current voltage like the above-mentioned 
device shown in drawin g 1. 
[0197] 

As for a volts alternating current at this time, it is preferred that it is what has the peak voltage 

of less than 2xV th (V th : firing potential in direct-current-voltage impression) (V). 

[0198] 

Unless peak voltage of a volts alternating current impressed to direct current voltage is less 
than 2xV th , potential on image support may become unstable and it is not desirable. As a volts 
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alternating current at the time of impressing bias on which a volts alternating current was 
superimposed by direct current voltage, it has the peak voltage of less than V th more preferably. 

Image support can be electrified without accompanying this by a substantial discharge 

phenomenon. 

[0199] 

Next, a transfer process is explained. 
[0200] 

In this invention, although a non-contact transfer process like a transfer process which uses a 
transfer device using corona discharge may be sufficient, it is the contact transfer method that a 
transfer member is in contact with a photo conductor via a transfer material, and transfers by 
this transfer member preferably. 
[0201] 

It is preferred that it is more than linear pressure 2.9 N/m (3 g/cm) as contact pressure of a 
transfer member, and it is more than 1 9.6 N/m (20 g/cm) more preferably. Since generating of a 
conveyance gap of a transfer material and inferior transfer takes place that a linear pressure as 
contact pressure is less than 2.9 N/m easily, it is not desirable. 
[0202] 

As a transfer member in a contact transfer process, a device which has a transfer roller or a 
transfer belt is used. As an example of a transfer roller, it consists of rodding and a conductive 
elastic layer at least, A conductive elastic layer is made from elastic bodies about volume 
resistance 10 - 10 "omegacm, such as urethane, EPDM (ethylene propylene diene terpolymer), 
etc. which distributed conducting materials, such as carbon, and transfer bias is impressed by a 
transfer bias power source. 
[0203] 

Next, a photo conductor used in this invention is explained below 
[0204] 

As a photo conductor, a photoconductive drum or a sensitization belt with a-Se, CdS, Zn0 2 , 

OPC (organic photoreceptor), and a photoconduction insulating material layer like a-Si is used 

suitably. 

[0205] 

It is preferred to use a photo conductor in which the photo conductor surface is especially 
constituted considering a macromolecular binding agent as a subject in this invention. For 
example, when a protective film (protective layer) which made resin a subject is provided on 
inorganic photo conductors, such as selenium and an amorphous silicon, Or when providing a 
surface layer which consists of charge transport material and resin as a charge transport layer 
of an organic photoreceptor of a functional discrete type, a protective layer which made resin a 
subject may be provided on the surface layer. As a means it to be preferred to have a mold- 
release characteristic as for these surface layers (or protective layer), and to actually give a 
mold-release characteristic, 

1 A low thing of surface energy is used for the resin itself which constitutes a film, 
2An additive agent which gives water-repellent ** lipophilic property is added, 
3A means of ** to make into powder state material which has a high mold-release 
characteristic, and to distribute it, etc. are mentioned. 1As an example of**, introducing 
functional groups, such as a fluoride content group and a silicone content group, into structure 
of a constitutional unit of resin is mentioned. 2As an additive agent which gives ****** ** 
lipophilic property, a surface-active agent is mentioned, for example. 3** — as a material which 
has a high mold-release characteristic, a compound, i.e., poly ethylene tetrafluoride, containing a 
fluorine atom, polyvinylidene fluoride, and fluoridation carbon are mentioned 
[0206] 

By these means, an angle of contact over water on the surface of a photo conductor can be not 
less than 85 degrees, and the transfer nature of a toner and the endurance of a photo conductor 
can be raised further. As for an angle of contact over water on the surface of a photo conductor 
it is preferred that it is not less than 90 degrees. In this invention, it is the above 1. -3 In 
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******, it is 1. ** — it is preferred to make it distribute like to the outermost superficial layer of 
mold-release characteristic granular materials, such as fluorine-containing resin, and it is 
preferred especially to use poly ethylene tetrafluoride as a mold-release characteristic granular 
material. 
[0207] 

. [ whether a layer which distributed a mold-release characteristic granular material in binder 
resin is provided in the photo conductor outermost surface in order to make the surface contain 
these mold-release characteristic granular materials, and ] Or what is necessary is just to make 
the top layer distribute a mold-release characteristic granular material, if the photo conductor 
itself is an organic photoreceptor constituted considering resin as a subject, even if it does not 
newly provide a surface layer. An addition of a mold-release characteristic granular material has 
preferred 1 - 60 mass % to a surface-layer total amount, and its 2-50 mass % is still more 
preferred. If there are few additions of a mold-release characteristic granular material than 1 
mass %, an effect of the transfer nature of a toner and a durability improvement of a photo 
conductor is insufficient, and since intensity of a protective film will fall or incident light quantity 
to a photo conductor will fall remarkably if 60 mass % is exceeded, it is not desirable 
[0208] 

Measurement of an angle of contact is a place where a free surface of water touches a photo 
conductor using a dropping-type angle-of-contact meter (for example, angle-of-contact meter 
CA-X type of Harmony Interface Science), and an angle (angle in an inside of liquid) which an oil 
level and the photo conductor surface make defines it. The above-mentioned measurement shall 
be performed at a room temperature (about 21-25 **) 
[0209] 

Since load to the photo conductor surface is large compared with a method by corona discharge 
etc. to which a contact electrification method an electrifying means makes charge members 
contact a photo conductor is a desirable electrifying method in this invention, and an electrifying 
means does not touch a photo conductor. An improvement effect concerning [ providing a 
protective layer (protective film) on the surface of a photo conductor ] endurance is remarkable, 
and is one of the desirable application gestalten. 
[0210] 

In this invention, since it is preferred to apply a contact electrification method and a contact 
transfer method, a diameter is used especially effectively [ a photo conductor with a small 
diameter of 50 mm or less ]. That is, when a path of a photo conductor used in image formation 
is small, it is for concentration of a pressure [ in / greatly / for curvature to the same linear 
pressure / a contact part ] to take place easily. Although it is thought that a belt photo 
conductor also has the same phenomenon, curvature radius of this invention in a transfer 
section is effective also to an image forming device of 25 mm or less 
[0211] 

One of the desirable aspects of a photo conductor used for this invention is explained below 
Specifically, a charge generating layer and a lamination type photosensitive layer of structure 
subsequently laminated in order of a charge transport layer are one of the desirable examples on 
a conductive base. 
[0212] 

As a conductive base, metal like aluminum stainless steel, an aluminum alloy, A barrel cylinder 
and a film of a plastic which has a coated layer by an indium oxide tin oxide alloy, paper which a 
conductive particle was made to ****, a plastic, and a plastic which has a conductive polymer 
are used. 
[0213] 

On these conductive bases, an under-coating layer may be provided for the purpose of 
protection to adhesive improvement in a photosensitive layer, improvement of coating nature 
protection of a base, covering of a defect on a base, improvement of electric charge pouring 
nature from a base, and an electrical breakdown of a photosensitive layer etc 
[0214] ' 

An under-coating layer Polyvinyl alcohol, Polly N-vinylimidazole, Polyethylene oxide, ethyl 
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cellulose, methyl cellulose, a nitrocellulose, It is formed with materials, such as an ethylene- 
acrylic acid copolymer, a polyvinyl butyral, phenol resin, casein, polyamide, copolyamide, glue, 
gelatin, polyurethane, and an aluminum oxide. Thickness of an under-coating layer is 0.1-10 
micrometers, and is usually about 0.1-3 micrometers preferably. 
[0215] 

A charge generating layer Azo pigment, phthalocyanine pigment, indigo system paints, Coating of 
charge generating material like mineral matter, such as perylene system paints, polycyclic 
quinone system paints, SUKUWARIRIUMU coloring matter, pyrylium salt, thio pyrylium salt, 
triphenylmethane dye, selenium, and amorphous silicon, is distributed and carried out to suitable 
binding resin, or it is formed by vacuum evaporation. As binding resin, for example Polycarbonate 
resin, polyester resin, Polyvinyl butyral resin, polystyrene resin, an acrylic resin, methacrylic 
resin, phenol resin, silicon resin, an epoxy resin, and vinyl acetate resin are mentioned, and 
binding resin can be arbitrarily chosen from such wide range resin. Below 80 mass % of quantity 
of binding resin contained in a charge generating layer is preferred to the whole charge 
generating layer, and its 0-60 mass % is still more preferred. As for thickness of a charge 
generating layer, 5 micrometers or less are preferred, and its 0.05-2 micrometers are especially 
preferred. 
[0216] 

A charge transport layer receives an electric charge career from a charge generating layer under 
existence of an electric field, and has the function to convey this. A charge transport layer 
dissolves charge transport material into a solvent with binding resin if needed, and is formed by 
carrying out coating. Thickness of a charge generating layer is generally 5-40 micrometers. As 
charge transport material, to a main chain or a side chain, biphenylene, anthracene, Nitrogen ring 
type compounds, such as a polynuclear aromatic compound, Indore, carbazole, oxadiazole, 
pyrazoline, etc. which have structures, such as pyrene and phenanthrene, a hydrazone 
compound, a styryl compound, selenium, a selenium tellurium, amorphous silicon, and a cadmium 
sulfide are mentioned. 
[0217] 

As binding resin which distributes these charge transport material, Organic photoconductivity 
polymer, such as resin, such as polycarbonate resin, polyester resin, polymethacrylic acid ester, 
polystyrene resin, an acrylic resin, and polyamide resin, poly-N-vinylcarbazole, and polyvinyl 
anthracene, is mentioned. 
[0218] 

A protective layer may be provided further separately as a surface layer, as the resin of a 
protective layer — a hardening agent of polyester, polycarbonate, an acrylic resin, an epoxy 
resin, phenol resin, or these resin — it can be independent, or two or more sorts can be 
combined, and it can use. 
[0219] 

In this invention, it is preferred that a latent image formation means which forms an electrostatic 
latent image in an electrified surface of image support is an image exposure means. As an image 
exposure means for electrostatic latent image formation, It is not what is limited to a laser- 
scanning-exposure means to form a digital latent image, Other light emitting devices, such as the 
ordinary analog image exposure and LED, may be sufficient, and if what is depended on 
combination, such as a light emitting device, liquid crystal shutters, etc., such as a fluorescent 
light, can form an electrostatic latent image corresponding to picture information, it will not be 
cared about. 
[0220] 

Image support may be an electrostatic recording dielectric etc. In this case, after carrying out 
primary charging of this dielectric side to predetermined polarity and potential uniformly 
electricity is selectively discharged by a discharge means of a discharging needle head, an 
electron gun, etc., and the target electrostatic latent image is written in and formed 
[0221] 

[Example] 

Hereafter, although the example of manufacture and an example explain this invention 
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concretely, this does not limit this invention at all. 
[0222] 

[Manufacture of magnetic-oxide-of-iron particles] 

The surface treatment magnetic-oxide-ofHron particles 1 and 2 and the magnetic-oxide-ofHron 

particles 1 were obtained as follows. 

[0223] 

<Manufacture of the surface treatment magnetic-oxide-ofHron particles 1> 
The solution which mixes 1.0% of the weight of sodium silicate by silicon element conversion to 
1.0% of the weight of sodium hexametaphosphate and an iron element to a 1.0-1. 1-Eq caustic- 
alkali-of-sodium solution and an iron element by phosphorus element conversion to an iron 
element, and contains ferrous hydroxide in ferrous sulfate solution was prepared. Air was blown 
maintaining the pH of solution to around 13, it oxidized at 80-90 **, the magnetic-oxide-of-iron 
particles generated after oxidation reaction were washed and filtered, and it once took out. At 
this time, a little hydrous samples were extracted and water content was measured. Next, it is a 
silane coupling agent, adjusting the pH of re dispersion liquid to about 6, and agitating it enough, 
after carrying out re dispersion into another drainage system medium, without drying this 
hydrous sample. 5.0 mass-part (quantity of magnetic particle was calculated as value which 
subtracted water content from hydrous sample) addition of the [n-C 10 H 21 Si(OCH 3 ) 3 ] was 
carried out to magnetic-oxide-ofHron particles, and coupling processing was performed. And hot 
air drying of the generated hydrophobic magnetic particle was carried out at backwashing by 
water, filtration, and 40 **, and crack processing of the particles subsequently condensed a little 
was carried out. Then, it filtered by supplying agitating this surface treatment magnetic-oxide- 
of-iron particle in acetone, and agitating one whole day and night. After having supplied agitating 
this surface treatment magnetic-oxide-ofHron particle in hot water under a nitrogen air current 
holding for 3 hours and repeating washing 10 times with filtration and hot water, hot air drying 
was carried out for three days at 50 **, vacuum drying was carried out at 50 more ** one whole 
day and night, and the surface treatment magnetic-oxide-ofHron particles 1 were obtained 
[0224] 

Manufacture of the surface treatment magnetic-oxide-olHron particles 2> 

Crack processing as well as manufacture of the surface treatment magnetic-oxide-of-iron 

particles 1 was performed, the washing process after it was skipped, and the surface treatment 

magnetic-oxide-of-iron particles 2 were obtained 

[0225] 

Manufacture of the magnetic-oxide-of-iron particles 1> 

Oxidation reaction was advanced like manufacture of the surface treatment magnetic-oxide-of- 
iron particles 1, the magnetic-oxide-ofHron particles generated after oxidation reaction were 
dried after washing and filtration, without performing a surface treatment, crack processing of 
the condensed particles was carried out, and the magnetic-oxide-of-iron particles 1 were 
obtained. 
[0226] 

[Manufacture of magnetic toner] 
Manufacture of magnetic toner A> 

The drainage system medium which adds gradually CaCI 2 solution 67 mass part of 1.0M to ion- 
exchange-water 292 mass part, and contains Ca 3 (P0 4 ) 2 in it after supplying Na 3 P0 4 solution 46 
mass part of 1.0M and warming at 80 ** was obtained. 
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[0227] 

Dispersion mixing of the above-mentioned formula was uniformly carried out using attritor (Mitsui 
3 Pond Chemical engineering machine), and the monomer composition was obtained. This 
monomer composition was warmed at 80 **, addition mixing of the ester wax 15 mass part 
whose endothermic peak temperature in differential thermal analysis is 80 ** was carried out 
there, and benzoyl peroxide 8 mass part was dissolved in this as a polymerization initiator 
[0228] 

The above-mentioned monomer composition was thrown in in said drainage system medium, and 
under 80 ** and N 2 atmosphere, at 10,000 rpm, it agitated for 10 minutes and corned in TK type 
homomixer (special opportunity-ized Industry). Agitating by a paddle impeller after that, it was 
made to react at 80 ** for 4 hours, and anhydrous-sodium-carbonate 4 mass part was added in 
the system. Then, the inside of a system was decompressed to -50KPa, and distillation was 
performed for 4 hours (the pH of the suspension after the end of distillation was 10 5) 
[0229] 

Suspension was cooled after the end of distillation and alkaline suspension was filtered. 
Subsequently, rinsing of particle toner was repeated 3 times and the hydrous magnetic toner 
particle was obtained. Then, under churning, this particle toner was supplied to methanol 1000 
mass part, and was heated, and it flowed back for 3 hours. Filtration was performed after cooling 
suspension, this particle toner was rinsed 3 times, and it supplied, agitating this particle toner in 
water 1000 80 ** mass part further, the inside of a system was decompressed to -50KPa, and 
distillation was performed for 5 hours. 
[0230] 

Filtration of suspension was performed after cooling and the above-mentioned hydrous magnetic 
toner particle was rinsed 5 times. Then, this particle toner was supplied agitating in dilute 
hydrochloric acid (pH 1.0) of bottom of room temperature 1000 mass part, and churning was 
continued for 3 hours. This suspension was filtered and this particle toner was rinsed 5 times. 
Then, hot air drying of this hydrous magnetic toner particle was carried out for five days at 50 
**, and with a volume average particle diameter of 7.2 micrometers magnetic toner particle A 
was obtained. 
[0231] 

100 mass parts of this magnetic toner particle A, and 7 nm of number average particle diameters 
processed by silicone oil after processing the surface by hexamethyldisilazane, After mixing 
hydrophobic silica pulverized coal 3 mass part of BET250m 2 /g with a Henschel mixer (Mitsui 3 
Pond Chemical engineering machine), vacuum drying was performed for three days at 50 ** and 
magnetic toner A was obtained. The physical properties of magnetic toner A are shown in Table 

[0232] 

<Manufacture of magnetic toner B> 

After mixing a magnetic toner particle and an external additive with a Henschel mixer, magnetic 
toner B was prepared like manufacture of magnetic toner A except not performing vacuum 
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drying. The physical properties of magnetic toner B are shown in Table 1. 
[0233] 

<Manufacture of magnetic toner C> 

Magnetic toner C was prepared like manufacture of magnetic toner B except not flowing back 
but heating methanol at 30 **. The physical properties of magnetic toner C are shown in Table 1 . 

[0234] 

<Manufacture of magnetic toner D> 

Magnetic toner D was prepared like manufacture of magnetic toner C except having changed the 
decompression degree at the time of distillation into -40KPa from -50KPa. The physical 
properties of magnetic toner D are shown in Table 1 . 
[0235] 

<Manufacture of magnetic toner E> 

Magnetic toner E was prepared like manufacture of magnetic toner D except replacing with the 
surface treatment magnetic-oxide-of-iron particles 1. and using the surface treatment 
magnetic-oxide-ofHron particles 2. The physical properties of magnetic toner E are shown in 
Table 1. 
[0236] 

<Manufacture of magnetic toner F> 

Magnetic toner F was obtained like manufacture of magnetic toner D except making the amount 
of the ester wax used into 0.4 mass parts. The physical properties of magnetic toner F are 
shown in Table 1. 
[0237] 

<Manufacture of magnetic toner G> 

Magnetic toner G was obtained like manufacture of magnetic toner D except making the amount 
of the ester wax used into 51 mass parts. The physical properties of magnetic toner G are 
shown in Table 1. 
[0238] 

<Manufacture of magnetic toner H> 

It replaced with ester wax and magnetic toner H was obtained for the low-molecular-weight 
polyethylene wax whose endothermic peak temperature in differential thermal analysis is 110 ** 
like manufacture of magnetic toner D except **** for 1 5 mass parts. The physical properties of 
magnetic toner H are shown in Table 1 . 
[0239] 

<Manufacture of magnetic toner I> 

Magnetic toner I was obtained like manufacture of magnetic toner D except making the amount 
of the surface treatment magnetic-oxide-of-iron particles 1 used into 50 mass parts. The 
physical properties of magnetic toner I are shown in Table 1 
[0240] 

<Manufacture of magnetic toner J> 

Magnetic toner J was obtained like manufacture of magnetic toner D except making the amount 
of the surface treatment magnetic-oxide-of-iron particles 1 used into 150 mass parts. The 
physical properties of magnetic toner J are shown in Table 1 
[0241] 

<Manufacture of magnetic toner K> 

The propylene oxide addition 369.5g of bisphenol A the ethyleneoxide addition 146 4g of 
bisphenol A The terephthalic acid 126.0g, the dodecenyl succinic acid 40.2g, and 77 7 g of 
trimellitic anhydride are put into 4 mouth flask glass [ 2 I. of], You attached'the thermometer 
the rabble made from stainless steel, the capacitor, and the nitrogen introducing pipe, and made 
it react at 220 ** under a nitrogen air current in a mantle heater. The degree of polymerization 
ended the reaction, when it pursued from the softening temperature based on ASTM E28-67 and 
softening temperature amounted to 1 10 **. Reprecipitation refined this polyester after that and 
vacuum drying was carried out for three days at 50 ** 
[0242] 
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Next, styrene 65 mass part, 2-ethylhexyl acrylate 35 mass part, Divinylbenzene (not less than 
99% of purity) 0.25 mass part, ester wax 1 5 mass part of 80 ** of endothermic peaks, The 
polyester resin which compounded the surface treatment magnetic-oxide-of-iron particles 1 
above to 108 mass parts Ten mass parts, Negative charge controlling agent (Cr compounds of 
monoazo color system) 2 mass part and benzoyl peroxide 5 mass part were added, and it 
supplied to attritor, and distributed at 10 ** for 5 hours, and the polymerization nature 
constituent was obtained. 
[0243] 

Subsequently, the aforementioned polymerization nature constituent 212.3g was added to the 
aquosity colloidal solution 650g of tricalcium phosphate 4 mass % beforehand prepared to 2-I. 
glass separable flasks, and it corned for 2 minutes at the number of rotations of 10000 rpm at 
the room temperature using TK homomixer. 
[0244] 

Next, it covered with 4 mouth glass lids, the flowing-back condenser tube, the thermometer, the 
nitrogen introducing pipe, and the rabble made from stainless steel were attached, and it installed 
into the electric heat mantle heater. Continuing churning under nitrogen, temperature up was 
carried out to 80 ** as the 1st step of polymerization, the reaction was performed for 5 hours, 
and it was considered as the seed particle child. This was cooled to the room temperature and 
precursor particles were obtained. Next, styrene 1 3 mass part prepared with the ultrasonic 
oscillation machine in the drainage system suspension of these precursor particles, 2-ethylhexyl 
acrylate 7 mass part, benzoyl peroxide 1 mass part, The water emulsion which consists of 
divinylbenzene (not less than 99% of purity) 0.10 mass part, sodium-lauryl-sulfate 0.1 mass part, 
sodium carbonate 10 mass part, and water 20 mass part was dropped, and this precursor particle 
was swollen. Then, continuing churning under nitrogen, you carried out temperature up and made 
it react to 85 ** as the 2nd step of polymerization for 10 hours. Then, the inside of a system 
was decompressed to -50KPa, and distillation was performed for 4 hours (the pH of the 
suspension after the end of distillation was 10 5) 
[0245] 

Suspension was cooled after the end of distillation and alkaline suspension was filtered. 
Subsequently, rinsing of particle toner was repeated 3 times and hydrous magnetic toner was 
obtained. Then, under churning, this particle toner was supplied to methanol 1000 mass part and 
was heated, and it flowed back for 3 hours. Filtration was performed after cooling suspension 
this particle toner was rinsed 3 times, and it supplied, agitating this particle toner in 1000 copies 
of 80 ** water further, the inside of a system was decompressed to -50KPa. and distillation was 
performed for 5 hours. 
[0246] 

Filtration of suspension was performed after cooling and the above-mentioned hydrous magnetic 
toner particle was rinsed 5 times. Then, this particle toner was supplied agitating in dilute 
hydrochloric acid (pH 1.0) of bottom of room temperature 1000 mass part, and churning was 
continued for 3 hours. This suspension was filtered and this particle toner was rinsed 5 times 
Then, hot air drying of this particle toner was carried out for five days at 50 ** and with a 
volume average particle diameter of 7.6 micrometers magnetic toner particle K was obtained. 

After mixing 100 mass parts of this magnetic toner particle K, and hydrophobic silica pulverized 
coal 3 mass part used on the occasion of manufacture of magnetic toner A with a Henschel 
mixer (Mitsui 3 Pond Chemical engineering machine), vacuum drying was performed for three 
days at 50 **, and magnetic toner K was obtained. The physical properties of magnetic toner K 
are shown in Table 1. 
[0248] 

<Manufacture of magnetic toner L> 

The drainage system medium which adds gradually CaCI2 solution 67 mass part of 1 0M to ion- 
exchange-water 292 mass part, and contains Ca 3 (P0 4 ) 2 in it after supplying Na 3 P0 4 solution 46 
mass part of 1.0M and warming at 80 ** was obtained. 
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Styrene 82 mass parts 
2-ethylhexyl acrylate 1 8 mass parts 
Saturated polyester resin Five mass parts 
Divinylbenzene (55% of purity) 0.5 mass part 

Negative charge controlling agent (Cr compounds of a monoazo color system) Two mass parts 

Magnetic-oxide-olHron particles 1 90 mass parts 

[0249] 

Dispersion mixing of the above-mentioned formula was uniformly carried out using attritor (Mitsui 
3 Pond Chemical engineering machine), and the monomer composition was obtained. This 
monomer composition was warmed at 80 **, addition mixing of the ester wax 1 5 mass part 
whose endothermic peak temperature in differential thermal analysis is 80 ** was carried out 
there, and benzoyl peroxide 8 mass part was dissolved in this as a polymerization initiator 
[0250] 

The above-mentioned monomer composition was thrown in in said drainage system medium, and 
under 80 ** and N 2 atmosphere, at 10,000 rpm, it agitated for 10 minutes and corned in TK type 
homomixer (special opportunity-ized Industry). Agitating by a paddle impeller after that, it was 
made to react at 80 ** for 4 hours, and anhydrous-sodium-carbonate 4 mass part was added in 
the system. Then, the inside of a system was decompressed to -50KPa, and distillation was 
performed for 4 hours. Suspension was cooled after the end of distillation and alkaline 
suspension was filtered. Subsequently, rinsing of particle toner was repeated 3 times and 
hydrous magnetic toner was obtained. This particle toner was added underwater, it was 
considered as suspension, dilute hydrochloric acid was added, and it was referred to as pH 1.0, 
and agitated for 3 hours. This suspension was filtered and this particle toner was rinsed 5 times. 
Then, hot air drying of this particle toner was carried out for five days at 50 **, and with a 
volume average particle diameter of 8.2 micrometers magnetic toner particle L was obtained. 
[0251 J 

100 mass parts of this magnetic toner particle L and hydrophobic silica pulverized coal 3 mass 
part used on the occasion of manufacture of magnetic toner A were mixed with the Henschel 
mixer (Mitsui 3 Pond Chemical engineering machine), and magnetic toner L as a comparative 
example was obtained. The physical properties of magnetic toner L are shown in Table 1 
[0252] 

<Manufacture of magnetic toner M> 

Magnetic toner M as a comparative example was obtained like manufacture of magnetic toner L 
except not adding anhydrous sodium carbonate. The physical properties of magnetic toner M are 
shown in Table 1. 
[0253] 

<Manufacture of magnetic toner N> 

Magnetic toner N as a comparative example was obtained like manufacture of magnetic toner M 
except having used 2,2-azobisisobutyronitrile instead of benzoyl peroxide. The physical 
properties of magnetic toner N are shown in Table 1 
[0254] 

Manufacture of magnetic toner 0> 

Xylene 200 mass part was put into the reaction vessel, and temperature up was carried out to 
flowinjrback temperature. Solution polymerization was completed under xylene flowing back in 7 
hours after dropping the mixed liquor of styrene 82 mass part, 2-ethylhexyl acrylate 18 mass 
part, and d.-t-butyl peroxide 3.0 mass part at this, and the low-molecular-weight resin solution 
was obtained. 
[0255] 

On the other hand, styrene 82 mass part, 2-ethylhexyl acrylate 18 mass part, t-butylperoxy2- 
ethylhexanoate 2 mass part, polyvinyl alcohol 0.2 mass part, and degassed water 200 mass part 
were mixed, and suspension distribution was carried out The above-mentioned suspension 
dispersed solution was heated, under a nitrogen atmosphere, it held at 80 ** for 24 hours the 
polymerization was completed, and the amount resin of polymers was obtained. 
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[0256] 

This amount resin of polymers 25 mass part was supplied in the solution at the time of the end 
of solution polymerization containing the low-molecular-weight resin 75 aforementioned mass 
part, and it mixed by making it dissolving thoroughly into a solvent, and after that, the solvent 
was distilled off and binding resin (1) was obtained. 
[0257] 

When this binding resin (1) was analyzed, as for 9000 and the amount side peak molecular weight 
of polymers, 400000 and the number average molecular weight (Mn) of 870000 and weight 
average molecular weight (Mw) were [ low-molecular-weight side peak molecular weight ] 52000. 
Binding resin (1) 100 mass parts 
Saturated polyester resin 1 5 mass parts 

Negative charge controlling agent (Cr compounds of a monoazo color system) Two mass parts 

Magnetic-oxide-of-iron particles 1 90 mass parts 

Ester wax used by manufacture of magnetic toner A 15 mass parts 

[0258] 

The above-mentioned material was mixed with the blender, melt kneading was carried out by the 
biaxial extruder heated at 140 **, coarse grinding of the cooled kneaded material was carried out 
with the hammermill, pneumatic elutriation of the pulverizing thing obtained after pulverizing with 
the jet mill in the coarse-grinding thing was carried out, and with a volume average particle 
diameter of 7.6 micrometers magnetic toner particle N was obtained. The mixture which added 
hydrophobic silica 3 mass part used to 100 mass parts of this magnetic toner particle N on the 
occasion of manufacture of magnetic toner A was mixed with the Henschel mixer, and magnetic 
toner O as a comparative example was prepared. The physical properties of magnetic toner O 
are shown in Table 1. 
[0259] 

Manufacture of magnetic toner P> 

In manufacture of magnetic toner O, particle toner was obtained with the same technique except 
pulverizing a coarse-grinding thing with a turbo mill (made by a turbo industrial company). With a 
volume average particle diameter of 7.6 micrometers magnetic toner particle [ by which 
conglobation processing was carried out ] P was obtained using the shock type surface 
treatment device (treatment temperature of 50 **, rotary processing braid peripheral-speed 90 
m/s) after that. 
[0260] 

Next, the mixture which added hydrophobic silica 3 mass part used on the occasion of 
manufacture of magnetic toner A was mixed with the Henschel mixer to 100 mass parts of 
obtained magnetic toner particle P which was conglobated, and magnetic toner P as a 
comparative example was prepared The physical properties of magnetic toner P are shown in 
Table 1. 
[0261] 

As for the intensity of magnetization in magnetic field 79.6 kA/m of the obtained magnetic toner, 
1 8.3Am /kg, and magnetic toner J of magnetic toner I is 36.2Am 2 /kg. 
Each of other magnetic toner was 26 - 30Am 2 /kg. 

[0262] 
[Table 1] 
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[0263] 

[Manufacture of a photo conductor] 
<Manufacture of the photo conductor A> 

As a photo conductor, an aluminum cylinder 30 mm in diameter was used as the base To this 
the layer of composition as shown in drawingLlwas laminated by dip coating one by one, and the 
photo conductor A was produced to it (as for a conductive layer and 23, 21 are [ a charge 
generating layer and 25 ] charge transport layers an under-coating layer and 24 an aluminum 
base and 22 among draw ing 3.). 
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(1) The 1st layer is an electric conduction enveloping layer (conductive layer), and makes a 
subject what distributed the powder of tin oxide and titanium oxide to phenol resin. 1 5 
micrometers of thickness. 

(2) The 2nd layer is an under-coating layer and makes denaturation nylon and copolyamide a 
subject. 0.6 micrometer of thickness. 

(3) The 3rd layer is a charge generating layer and makes a subject what distributed the azo 
pigment which has absorption in a long wavelength region to butyral resin. 0.6 micrometer of 
thickness. 

(4) The 4th layer is a charge transport layer and makes a subject what dissolved the hole 
conveyance nature triphenylamine compound in polycarbonate resin (molecular weight 20,000 by 
the Ostwald viscosity method) with the mass ratio of 8:10, Furthermore, 10 mass % addition of a 
poly ethylene tetrafluoride granular material (volume average particle diameter of 0.2 micrometer) 
was done to the total solid content, and it distributed uniformly. 25 micrometers of thickness. 
The angle of contact over water was 95 degrees. 

[0264] 

As for measurement of the angle of contact, Harmony Interface Science and an angle-of- 

contact meter CA-X type were used for the device using pure water 

[0265] 

[Image formation using magnetic toner] 
(Examples 1-11 and comparative examples 1-5) 

As an image forming device, "LBP-1 760" (made by Canon) was converted and what is shown in 

general in drawin g 1 was used. 

[0266] 

The photo conductor A (organic photoreceptor (OPC) drum) was used for the photoconductive 
drum 1 as image support. The charged roller 5 which distributed conductive carbon to this 
photoconductive drum 1, and was covered with Nylon as charge members is made to contact 
(contact pressure 60 g/cm), the bias which superimposed volts alternating current 2 OkVpp on 
direct-current-voltage-680Vdc is impressed, and the photoconductive drum 1 top is charged 
uniformly. An electrostatic latent image is formed by exposing an image region by the laser beam 
7 after electrification. It was referred to as dark space potential Vd=-680V and bright section 
potential VL=-1 70V at this time. 
[0267] 

As toner support, about 6 micrometers of thickness of the following composition and a JIS 

ar.thmetical-mean-deviation-of-profile (Ra)0.7micrometer resin layer, The developing sleeve 2 in 

which the surface was formed on the aluminum cylinder with a diameter of 16 mm which carried 

out the blast was used, and 1.2 mm in thickness and the braid made of silicone rubber of 0 5 mm 

of free length were made to contact with the linear pressure of 1 9.6 N/m (20 g/cm) as 

developing magnetic pole 90mT (900 gauss) and a toner regulating member. The gap of the photo 

conductor 100 and the developing sleeve 2 was 290 micrometers. 
Phenol resin 100 mass parts 

Graphite (volume average particle diameter of about 7 micrometers) 90 mass parts 

Carbon black Ten mass parts 

[0268] 

Subsequently, what superimposed the direct current voltage of -480V and the volts alternating 
current of the frequency of 2000 Hz and the voltage 1600V between peaks was used as 
developing bias. Peripheral speed of the developing sleeve was made into 1 10% of speed (110 
mm/s) to photo conductor peripheral speed (100 mm/s) in the forward direction. 
L0269] 

the transfer roller 3 (it is the product made of ethylene-propylene rubber which distributed 
conductive carbon.) like qVawingj4_as a transfer means Volume resistance value 1x10 8 omega- 
cm of the conductive elastic layer 31, the surface rubber hardness of 24 degrees 20 mm in 
diameter, and contact pressure 59 N/m (60 g/cm) were made into uniform velocity to photo 
conductor peripheral speed (100 mm/(sec)), and transfer bias was taken as the direct current 
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voltage of 1.5 kV. 
[0270] 

As a fixing means, the anchorage device of the method which carries out heat pressing fixing 
with a heater via a film without the oil application function of LBP-1760 was used. At this time, 
the pressurizing roller used what has a surface layer of fluororesin, and the diameter of the roller 
was 30 mm. Fixing temperature set 190 ** and nip width as 7 mm. 
[0271] 

First in [ use magnetic toner A-K and the magnetic toner L-P for comparison as a developer, 
and ] the bottom of ordinary temperature and normal-relative-humidity (25 **, 60%RH) 
environment, The image pattern which consists only of longitudinal lines of 5% of a printing face 
product ratio at the print-out speed for 16~sheet/(A4 size) Intermittent mode. (That is, 
whenever it prints out one sheet, a development counter is stopped for 10 seconds, and) The 
print-out examination of 200 sheets was done in the mode in which degradation of a toner is 
promoted by the preliminary operation of the developer at the time of a reboot (the solid black 
image pattern of 100% of a printing face product ratio and the solid white image pattern of 0% of 
the printing face product ratio were printed out every 50 sheets.). Next, after neglecting the 
image forming device which set the process cartridge under an elevated temperature and highly 
humid (32 **, 85%RH) environment for three days, the image output test of 200 sheets was done 
like the bottom of ordinary temperature and normal-relative-humidity environment. The paper of 
80 g/m 2 was used as a transfer material. 

Evaluation was performed as follows. An evaluation result is summarized in Table 2 and Table 3 
[0272] 

[Evaluation of a print-out picture] 

1) Image concentration 

The average value was computed by copy density having measured the relative concentration to 

the print-out picture of the blank space of 0.00, respectively, and Macbeth reflection density 

meter RD918 (made in Macbeth) estimated the solid black print-out picture of the 50th sheet 

the 100th sheet, and the 200th sheet as follows. 

A: It is very fitness (1.40 or more). 

B: Fitness (1.35 to less than 1.40) 

C: Usually (1.20 to less than 1.35) 

D: It is bad (less than 1.20). 

[0273] 

2) Fogging 

From the difference of the whiteness degree of blank space, and the whiteness degree of a 

transfer paper, the average value was computed by having measured fogging concentration (%) 

respectively, and the 51st sheet, the 101st sheet, and the solid white print-out picture of the ' 

151st sheet were evaluated as follows. Fogging concentration was measured in "RIFUREKUTO 

meter (made by Tokyo Denshoku Co., Ltd.). 

A: It is very fitness (less than 1 .5%). 

B: Fitness (not less than 1.5%, less than 2.5%) 

C: Usually (not less than 2.5%, less than 4.0%) 

D: It is bad (not less than 4.0%). 

[0274] 

3) Transfer nature 

Tape the transfer residual toner on the photo conductor at the time of solid black image 
formation of the 200th sheet on a miler tape, and it is stripped off, The numerical value which 
deducted the Macbeth concentration of what stuck only the miler tape in the paper from the 
Macbeth concentration of what stuck the stripped-off miler tape in the paper was measured and 
it evaluated as follows. 
A: It is very fitness (less than 0.05). 
B: Fitness (0.05 to less than 0.1) 
C: Usually (0.1 to less than 0.2) 
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D: It is bad (0.2 or more). 

[0275] 

4) Fixability 

About the print-out picture of the 150th sheet, the load of 50 g/cm 2 was applied with the 50th 

sheet, rubbing of the fixed image was carried out in gentle thin paper, the decreasing rate (%) of 

the image concentration (Macbeth concentration) in rubbing order was computed, the average 

value was calculated, and it evaluated as follows. 

A: It is very fitness (less than 5%). 

B: Fitness (5% - less than 10%) 

C: Usually (10% - less than 20%) 

D: It is bad (not less than 20%). 

[0276] 

[Matching evaluation with an image forming device] 

1) Matching with a sleeve 

Viewing estimated the crack of a sleeve surface, the generation state of adherence of residual 
toner, and the influence on a print-out picture after print-out test termination. 
A: Ungenerated. 

B: Generating of a crack is seen slightly. 
C: There are adherence and a crack. 
D: There is much adherence. 
[0277] 

2) Matching with a photo conductor 

Viewing estimated the crack of the photo conductor drum surface, the generation state of 

adherence of residual toner, and the influence on a print-out picture after print-out test 

termination. 

A: Ungenerated. 

B: Generating of a crack is seen slightly. 
C: There are adherence and a crack. 
D: There is much adherence. 
[0278] 

3) Matching with a fixing assembly 

Viewing estimated the crack on the surface of a fixing film, and the adherence situation of 

residual toner after print-out test termination. 

A: Ungenerated. 

B: Adherence is seen slightly. 

C: There are adherence and a crack. 

D: There is much adherence. 

[0279] 

[Table 2] 
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[0280] 
[Table 3] 
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[0281] 

[Manufacture of nonmagnetic toner] 
<Manufacture of nonmagnetic toner Q> 

Copper-phthalocyanine 10 mass part was supplied to hot water 200 mass part, and was boiled 
for 5 hours. Then, after it filtered the copper phthalocyanine and hot water fully washed, hot air 
drying was carried out for two days at 40 ** 
[0282] 

The drainage system medium which adds gradually CaCI 2 solution 67 mass part of 1.0M to ion- 
exchange-water 292 mass part, and contains 0a 3 (PO 4 ) 2 in it on the other hand after supplying 
Na 3 P0 4 solution 46 mass part of 1.0M and warming at 80 ** was obtained. 
Styrene 82 mass parts 
2-ethylhexyl acrylate 18 mass parts 
Saturated polyester resin Two mass parts 
Unsaturated polyester resin 0.5 mass part 
The above-mentioned copper phthalocyanine Six mass parts 
[0283] 

Dispersion mixing of the above-mentioned formula was uniformly carried out using attritor (Mitsui 
3 Pond Chemical engineering machine), and the monomer composition was obtained. This 
monomer composition was warmed at 80 **, addition mixing of the ester wax 1 5 mass part 
whose endothermic peak temperature in differential thermal analysis is 80 ** was carried out 
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there, and benzoyl peroxide 8 mass part was dissolved in this as a polymerization initiator. 
[0284] 

The above-mentioned monomer composition was thrown in in said drainage system medium, and 
under 80 ** and N 2 atmosphere, at 10,000 rpm, it agitated for 10 minutes and corned in TK type 

homomixer (special opportunity-ized Industry). Agitating by a paddle impeller after that, it was 
made to react at 80 ** for 4 hours, and anhydrous-sodium-carbonate 4 mass part was added in 
the system. Then, the inside of a system was decompressed to -50KPa, and distillation was 
performed for 4 hours (the pH of the suspension after the end of distillation was 10.5). 
[0285] 

Suspension was cooled after the end of distillation and alkaline suspension was filtered. 
Subsequently, rinsing of particle toner was repeated 3 times and hydrous nonmagnetic toner was 
obtained. Then, under churning, this particle toner was supplied to methanol 1000 mass part, and 
was heated, and it flowed back for 3 hours. Filtration was performed after cooling suspension, 
this particle toner was rinsed 3 times, and it supplied, agitating this particle toner in water 1000 
80 ** mass part further, the inside of a system was decompressed to -50KPa, and distillation 
was performed for 5 hours. Filtration of suspension was performed after cooling and this particle 
toner was rinsed 5 times. Then, this particle toner was supplied agitating in dilute hydrochloric 
acid (pH 1.0) of bottom of room temperature 1000 mass part, and churning was continued for 3 
hours. This suspension was filtered and this particle toner was rinsed 5 times. Then, hot air 
drying of this particle toner was carried out for five days at 50 **, and with a volume average 
particle diameter of 7.2 micrometers nonmagnetic toner particle Q was obtained 
[0286] 

100 mass parts of this nonmagnetic toner particle Q, and 7 nm of number average particle 
diameters processed by silicone oil after processing the surface by hexamethyldisilazane, After 
mixing hydrophobic silica pulverized coal 3 mass part of BET250m2/g with a Henschel mixer 
(Mitsui 3 Pond Chemical engineering machine), vacuum drying was performed for three days at 
50 **, and nonmagnetic toner Q was obtained 
[0287] 

When observed by TEM which mentioned above the fault plane of this nonmagnetic toner particle 
Q, the particle toner which the copper phthalocyanine has exposed to the surface was not seen. 
The physical properties of nonmagnetic toner Q are shown in Table 4 
[0288] 

<Manufacture of nonmagnetic toner R> 

Binding resin (1) used by manufacture of magnetic toner O 100 mass parts 
Saturated polyester resin Two mass parts 

Copper phthalocyanine (a commercial thing is used as it is) Six mass parts 
Ester wax used by manufacture of nonmagnetic toner Q 15 mass parts 
[0289] 

The above-mentioned material was mixed with the blender, melt kneading was carried out by the 
biaxial extruder heated at 140 **, coarse grinding of the cooled kneaded material was carried out 
with the hammermill, and the coarse-grinding thing was pulverized with the turbo mill (made by a 
turbo industrial company). Then, with a volume average particle diameter of 7.6 micrometers 
nonmagnetic toner particle [ by which conglobation processing was carried out ] R was obtained 
using the shock type surface treatment device (treatment temperature of 50 **, rotary 
processing braid peripheral-speed 90 m/s). 
[0290] 

Next, the mixture which added hydrophobic silica 3 mass part used on the occasion of 
manufacture of nonmagnetic toner Q was mixed with the Henschel mixer to 100 mass parts of 
obtained nonmagnetic toner particle R, and nonmagnetic toner R as a comparative example was 
prepared. 
[0291] 

When observed by TEM which mentioned above the fault plane of this nonmagnetic toner particle 
R, the copper phthalocyanine was exposed to the surface of almost all particle toner. The 
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physical properties of nonmagnetic toner R are shown in Table 4. 

[0292] 

[Table 4] 
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[0293] 

[Image formation using nonmagnetic toner] 
(Example 1 2 and the comparative example 6) 

As an image forming device, the commercial color copying machine "PIXEL L" (made by Canon) 
was used by single color mode, and it evaluated as follows, using nonmagnetic toner P and 
nonmagnetic toner Q as a developer 
[0294] 

In [ fill up a process cartridge with nonmagnetic toner first, and ] the bottom of ordinary 
temperature and normal-relative-humidity (25 **, 60%RH) environment, The print-out 
examination of 200 image patterns which consist only of longitudinal lines of 5% of a printing face 
product ratio was done (the solid image pattern of 100% of a printing face product ratio and the 
solid white image pattern of 0% of the printing face product ratio were printed out every 50 
sheets.). Next, after neglecting the image forming device which set the process cartridge under 
an elevated temperature and highly humid (32 **, 85%RH) environment for three days, the image 
output test of 200 sheets was done like the bottom of ordinary temperature and normal- 
relative-humidity environment. The paper of 75 g/m 2 was used as a transfer material. 
[0295] 

It evaluated like Examples 1-1 1 and the comparative examples 1-5. A result is shown in Table 5 
and Table 6. 
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[0296] 
[Table 5] 
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[0297] 
[Table 6] 
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[0298] 

[Effect of the Invention] 

According to this invention, the stable image concentration is maintained, and it realizes over a 
long period of time, without accompanying the high-definition image formation excellent in 
fixab.lity by a bad smell unpleasant at the time of wear of members, such as a photo conductor 
or print-out. 

[Brief Description of the Drawings] 

[Drawin gJLlIt is an outline lineblock diagram of the image forming device which carries out one 
embodiment of the image formation method of this invention. 

[Drawin g_2]They are a photoconductive drum of the image forming device of drawin g 1 and an 
enlarged drawing of a developing sleeve. 

[Drawing 3] It is a cross section showing the composition of the photo conductor A used in the 
example of this invention. 

[Drawin gj4]It is a cross section showing the composition of the transfer means used in the 
example of this invention. 
[Description of Notations] 

1 Photo conductor 

2 Developing sleeve 

3 Transfer roller 

4 Cleaner 
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5 Charged roller 

6 Laser beam scanner 

7 Laser beam 

8 Feed roller 

9 Transportation belt 

10 Anchorage device 

1 1 Developer 

1 2 Stirring member 

13 Elastic blade 

14 Magnet roller 

21 Aluminum base 

22 Conductive layer 

23 Under-coating layer 

24 Charge generating layer 

25 Charge transport layer 
31 Conductive elastic layer 



[Translation done.] 
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[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL HELD 

[Field of the Invention] 

This invention relates to the image formation method using the dry type toner used for the image 
formation method like a xerography, an electrostatic recording method, magnetic recording, and a 
toner jet process, and this dry type toner. 
[0002] 

[Translation done.] 
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